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THE MONTH IN BUILDIN 


BUILDING STATISTICS. One of Building’s weakest 
points is the dearth of reliable statistics relating to its opera- 
tions. Those statistics that are available come from many 
divergent sources and, due to their various bases, are frequently 
unrelated. Most important, these statistics are seldom brought 
together and presented in a comprehensible form for the con- 
sumption of the general public. 

Mindful of these shortcomings, THe Forum this month re- 
vises its presentation of Building’s statistics. From thirteen 
fact-finding agencies it has corralled all available and reliable 
statistics, has presented them in chart and tabular form on a 
single page (see page 14+). To keep the industry well informed 
about the trend of its operations, Tuk Forum will include this 
comprehensive statistical page in each successive issue. 

This month’s statistics covering the factors which affect 
building activity point to increased operations in later months. 
Thus, the trend of building permits (tabulation, right) is up, 
mortgages selected for FHA appraisal are up, building material 
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stock prices are up, payrolls are up, with housing costs, fore- 
closures and mortgage interest rates down. Operating in the 
other direction are the trends of rents and marriages—both at 
levels below last year’s. 

This year’s large building volume is reflected in the figures 
for contracts awarded, mortgages recorded and the employment 
of the building trades—all of them surpass the figures for 1938. 





BUILDING BEFORE TNEC. “To 


Building admitted that there were trade- of 


Home  Building’s’ market. (Arcu. 

















make a full and complete study and in- 
vestigation with FeSpect tO. . « monopoly 
and concentration of economic power in 
and financial control over production and 
distribution of goods and services .. .”— 
such is the colossal duty imposed by 
Congress on three Senators, three Repre- 
sentatives and members of six Federal de- 
partments and agencies.* Officially called 
the “Temporary National Economic Com- 
mittee” but popularly dubbed the “Mo 
nopoly Committee,” these dozen men last 
month discharged their duty as far as the 
building industry is concerned, then 
promptly adjourned for the summer. 

Still smarting from the verbal spanking 
they received when the Department of 
Justice outlined its proposed trust-busting 
attack on the industry, Building bigwigs 
trained an attentive ear on the Commit- 
tee’s hearings. In the testimony of fellow 
bigwigs and Government officials they 
hoped to find a clue to the trust-busters’ 
plan of attack. But, ears were trained in 
vain. All Building heard was a series of 
facts and figures, problems and panaceas, 
accusations and refutations that it had 
heard many times before. When repre 


sentatives of the various branches of 


* Departments: Justice, Treasury, Labor 
and Commert Avencies: SEC and Federal 


Trade Commission. 


RESEARCH’S 


restraints and price-fixing in the industry. 
they hastened to add that the faults were 
with the other fellows. And, when the 
Department of Justice took the stand, it 
spoke in generalities, named no names, 
requested that other witnesses do likewise. 
Reason: the trust-busters thought it wise 
to keep the specific objects of their bust 
ing in the dark until they had time to 
sharpen their axes. Deference of the Com- 
mittee to this Department of Justice wish 
extinguished all the expected fireworks 
before they were set off. 

Nevertheless, as a comprehensive forum 
on Building, TNEC’s hearings are signifi- 
cant. Organized by a Government housing 
expert, Peter Stone, and directed by the 
Treasury Department’s Joseph J. O’Con 
nell, as counsel for the Committee, the 
hearings covered the testimony and cross 
examination of 29 witnesses, kept the 
Senate Caucus Room humming for the 
best part of a month. Most of the state 
ments dealt with Building’s 
equally 


proverbial 
ailments and proverbial cures. 
Some are noteworthy: 

Dr. Isador Lubin of the Bureau of Labor 
Statistics opened the hearings with proof 
that only 15 per cent of today’s houses 
are built for families who can afford to 
pay $2,000 to $4,000—despite the fact 


that these families constitute 52 per cent 


dissociate 


BUSINESS’ 


d Preas 


Forum, Apr. 1939, p. 234). Interesting 
was his estimate that the mere mainte- 
nance of housing facilities near present 
levels would call for the construction of 
about 525,000 dwelling units per year. 
(19388 production: 347,000 units.) 

Robert L. Davison, Pierce Foundation’s di- 
rector of housing research, expanded Lu- 
bin’s statement by showing that the U. S. 
automobile industry meets 80 per cent of 
market (Arcu. Forum, 
July, 1939, p. 4). More important was his 
argument that to lower the carrying costs 
interest and 
charges should be reduced. Thus, while a 


its low priced 


of a_ house, amortization 
20 per cent cut in material costs and a 
20 per cent cut in labor costs reduces 
monthly fixed charges only 9.33 and 4.67 
per cent, respectively, a comparable cut 
in interest and amortization costs lowers 
fixed charges by 16.69 per cent. Davison’s 
recall to the witness chair to make sug- 
gestions for increased governmental re- 
search into the technical side of Building 
presages some expansion of Federal activi- 
ties in this important field. 

Allen H. Dawson and Carleton A. Smith, 
prominent Chicago residential contractors, 
rave some of the little testimony offered 
concerning restrictive practices of building 
material dealers and building trades. Chief 
complaint was that a Cook County deal 
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Earle S. Draper, Theodore B. Parker, Harry B. Tour, Roland A, Wank 


In this issue THe Forum tells for the first time the story of the planning of 
TVA. With many of the following pages devoted to its works it is to be regretted 
that but this brief mention can be made of its men. 
TVA is a large organization. Over 1.000 engineers, to single out but one technical 
vroup, are employed on its staff. For most of the material illustrated in this 
issue two branches of the organization are primarily responsible. Site planning 
and architectural design of non-engineering structures are carried on in the 
Department of Regional Planning Studies, under the direction of Earle 5. 
Draper. Town planning and site development plans are prepared in the Com- 
munity Planning Division of that department, under Carroll A. Towne, Chief. 
Plans are reviewed by Tracy B. Augur, Chief of the Planning Staff, and Roland 
A. Wank, member of the Planning Staff and Principal Architect. Architectural 
design of all non-engineering works is entrusted te the same division, under the 
direct or consulting supervision of the Principal Architect. 
Large engineering projects (dams, locks, powerhouses, bridges) are the primary 
responsibility of the engineering departments, under Theodore B. Parker, Chief 
Engineer, Carl A. Bock and Barton M. Jones, Consulting Engineers, and Harry 
\. Hageman, Chief Design Engineer. The architectural aspects of engineering 
projects are handled in collaboration between Roland A. Wank, whose primary 
responsibilities are design and general consultancy, and Harry B. Tour, Head 
Architect, who supervises the production and coordination of architectural 
working drawings, specifications and inspection. Special mention should be 
made of Ross M. Riegel, Head Hydraulic Engineer, who was in direct charge 
of engineering plans for the Norris and Wheeler dams, Raymond A. Hopkins, 
Head Electrical Engineer, who supervised all illuminating work, and Erwin 
Harsch, Senior Bridge Engineer, responsible for the highway structures shown. 
The Bureau of Reclamation and its consulting architect, Gordon B. Kaufmann. 
also collaborated on the Norris and Wheeler dams. Albert I. Brady, Louis 
Grandgent, Charles I. Barber and Richard Alger occupied key positions at 
various times in connection with architectural work. 
Displays and murals which appear on some of the work shown are by the 
Graphic Arts Section. under the leadership of Charles Krutch, who was also 
responsible for the greater part of the photographs used in this article. 
—The Editors 
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If, sometime in the summer of 1933, a flyer had climbed into his plane at Paducah, and 
made a leisurely trip following the Tennessee River for 650 twisting miles, he would 
have seen a sluggish stream, heavy with brown silt, pushing its load down to the Mis 
ors sissipp!. He would have passed over hundreds of miles of river bottom too shallow for 
a) even the smallest commercial vessel. He would have seen only two plants—Wilson 
) and Hale's Bar—where a fraction of the Tennessee’s 500-foot drop was being used for 
power. On the bottomlands and around the towns he might have seen marks of the 
spring floods; on the hillsides, the tattered shacks of the nation’s poorest farmers. He 





would have seen scarcely a single farmhouse with a coat of paint on it. 

Had he been an agronomist he would have known that the color of the river meant 
a freight worth countless millions sweeping itself into the Gulf of Mexico, that the 
gullies meant land destroyed almost beyond hope of rehabilitation, that no humans, 
however industrious, could maintain any reasonable standard of living on this land. 


Worse still, he would have known that to wring out a miserable existence these farm 





ers were destroying what was left of the land as surely 





as if they had set out to dynamite away every last 





foot of fertile topsoil. 





In less than a day’s easy flying the plane would have 





passed through the heart of a valley 40,000 miles 





square, pieced together out of the fragments of seven 
States, the home of 2,000,000 people, most of whom 
live on small farms. Even on such a swift trip, from 
a vantage point a mile up, many reasons for the 
creation of the Tennessee Valley Authority on May 


18 of that year would have been apparent. 
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Should this same flight be repeated around 1945, hardly a recognizable sign of the former course will remain. 


For one thing, the river will have practically disappeared. From the dam at Gilbertsville a lake will extend for 


184 miles, its edges reaching like fingers into hundreds of tree-lined coves. Its water will no longer be red with 
silt. From Pickwick, another lake, this time for 53 miles. From Wilson, Wheeler, Hale’s Bar, Chickamauga 


, 
Watt’s Bar, Coulter Shoals—more lakes, a_ practically continuous chain for more than 600 miles. 
Up in the hills, the two great flood storage dams of Norris and Hiwassee, and behind them lakes dotted with 
pleasure boats and fringed with parks. Through lock after lock, freight vessels from the Great Lakes and 
the Gulf of Mexico, going up and down a channel never less than nine feet deep. In the rural districts, a 
new sight: in addition to the great high-tension network, a cluster of small lines carrying power and a new 
way of living to the farms. On the land, many of the gullies will be gone, with check dams and young 
trees beginning the slow process of rebuilding the soil; on the farms, the fantastic curled shape of terraces, 
winding around the sides of the hills, holding back the water and the topsoil. The river will be tamed, and 
there will be no more floods. Today, if you fly east and northeast from Pickwick, you can already see some 


of these things. 


This is something new in our country: the unified development of a region. In a dozen control buildings a 
handful of men will sit, and as they push buttons and turn switches the river will do as they wish. Wilson 
will call Norris in the dry season and say “send down some water; the channel is getting low.” At Norris 
the sluice gates will open and let down the water. During the mosquito breeding season orders will go down 
the river: “Lower the reservoirs six inches.” Again the gates will open and the water level will sink. The 
larvae of the mosquitoes will be left high in the sun to die, and malaria will be less of a menace to the 
Valley. Hundreds of rainfall stations, some completely automatic, will send daily reports to the men at the 
dams, and far in advance of the flood season the great storage reservoirs at Norris and Hiwassee will go 
down to make room for the coming flood waters. These will be held back to help the towns on the middle 
Mississippi. Throughout the Valley, thousands of men are already working in this coordinated plan: TVA 
agronomists, specialists from the Department of Agriculture, experts from the land grant colleges of the 
seven States, foresters, geologists, farmers, power and mechanical engineers, all patiently working to a com- 
mon end: to keep the soil on the land, and the water in the rivers; to develop new types of soil-conserving 
crops; to find ways of using power to improve the lives of the people; to further the development of new indus- 
tries to make work for the surplus agricultural population. This is the unified regional plan. It is a high point 


in man’s ancient struggle to turn the forces of Nature to his own ends. 





BACKGROUND FOR A REGIONAL PLAN 
The Tennessee Valley was in the undisturbed possession of the 
Cherokees and Chickasaws until the latter part of the eighteenth 
century. Small in numbers (perhaps 16,000), the Indians had a nat 
ural economy whose demands did not strain the resources of the 
land. They had Federal treaties securing their rights to the land 
With the coming of the whites, whose rustic virtues were equalled 
only by their greed for land and envy of the prosperity of an 
“inferior” race, came murder, robbery, concentration camps, and in 
1835, expulsion of the natives. This change in the life of the Valley 
is not the most savory part of U. S. history, nor is it unique. Its 
present importance is that it marked the beginning of the destruc 
tion of the land. 

Corn was the main crop of the whites, and with an initial abun- 
dance of land, it became the practice to abandon fields ruined by the 
corn, and to clear new ones. With almost sub-tropical conditions the 
Valley became known for its agricultural wealth, and the big cotton 
planters began to come, acquiring the holdings of smaller farmers 
who were pushed farther and farther back into the unproductive 
hill country. The building of the railroad in 1850 further inten 
sified the degree of exploitation, and the Valley took on a definitely 
colonial character, raising only crops for export, depending on the 
outside for its most elementary needs. By 1880 it would have been 
apparent, to anyone who had bothered to notice, that the squander- 
ing of resources was leading to ruin. Corn and cotton destroyed the 
soil; over-cutting in the forests let loose millions of tons of water 
to erode the abandoned fields. No fund, obviously, was set aside 
for depreciation, and the wealth was drained out as surely as if the 
Valley had been India, or Mexico, or Ireland. The peak of this “pros- 
perity” was reached in 1910. Today the blast furnaces no longer 
exist, lumber production has dropped to one-third, coal to about 
three-quarters. Much of the mineral wealth is still in the soil; the 
land on top presents the most serious problem: according to Univer 
sity of Tennessee estimates, some 14,000,000 acres have lost 75 to 
100 per cent of their topsoil. For an indication of the extent of this 
destruction these figures can be compared with the 8,000,000 acres 
of crop land reported in 1929. 

The pattern of the Tennessee Valley is an extreme example of a 
familiar U.S. story: first the settlers pushed out the Indians, then, 
when it was safe, the big planters squeezed out the settlers, and 
the lumbermen stripped the forests and the coal operators skimmed 
the cream off the mines. Now they are all ruined and the people 


must pay the bill—a bill that need never have been presented. Bs 


1933 it became apparent that there were two ways to pay the bill, 
with little possibility of further delay: a permanent dole for the 
stranded population, or rehabilitation. The Congress, in creating the 


Tennessee Valley Authority, chose the latter. 
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The history of TVA antedates the New Deal by something over a century. 


Improvement of the river as a navigable waterway was recommended by Calhoun 
in 1824, and a few canals were built. Between 1852 and 1918 no fewer than 27 
surveys of the river and its tributaries were authorized. A report of the National 
Waterways Commission in 1906 established the major outlines of TVA by recom- 
mending the construction of multiple-purpose dams for flood control, navigation 
and power. Five years later these outlines were filled in by a comprehensive law 
providing for the reforestation of certain watersheds. After the Muscle Shoals de- 
velopment there was a deluge of bills most of which proposed to turn this plant over 
to private operators. The only two which got through both houses of Congress, how- 
ever, were in all important respects prototypes of the present TVA act; they were 
vetoed. One hundred years of sporadic activity had left the river far from navigable, 
and finally, in 1930, an Army project for a complete series of navigation dams was 
authorized. Three years later TVA took over. A major reason for this long pre- 
occupation with the Valley is indicated by the fact that of nine locations recom- 
mended for munitions plants during the last war, eight were in this region. 

There are a number of ways of making a river navigable. One can build many 
low dams or a few high ones. Both of these possibilities were envisioned in the 
Army reports. The small dams are less costly than the large ones, but they are 
good only for navigation. A third proposal made by the Army suggested that 
since dams were to be built anyway, it might be well to consider flood control 
and electric power too. As we have just seen, this idea was far from new. 
The reasons were obvious: even small savings in property damage on the Tenn- 
essee and Mississippi run into the millions, and these could in all fairness be 
charged against the increased cost of the project; also power is easy to obtain 
once a dam is built, and provides an income for its amortization. The instruc- 
tions of Congress to the TVA included provision for all three purposes and a 
fourth activity was recommended: the study of ways and means of rehabilitat- 
ing the Valley and its people. 

It is one thing to build a series of dams for navigation or power; it is quite 
another when the program is expanded to the stage of a regional plan, and this 
difference is not only one of size, but of kind. In remodeling a region according 
to a unified scheme of development, no action can be considered except as part of 
the total activity. 

Darwin once suggested that the amount of red clover in a neighborhood might 
depend to an appreciable extent on the number of cats, an apparently fantastic 
sequence he explained by the fact that cats eat field mice, the mice eat the bees’ 
nests, and the bees pollinate the clover. Any change in this dynamic natural 
balance would be felt all along the line. A regional plan works in somewhat the 
same fashion. Thus the preoccupation of TVA engineers with the problem of 
silt in storage reservoirs was partly responsible for the development of a new 
quick-freezing process for berries and fruits; the construction of a high storage 
dam led to the introduction of trout fishing; a program of flood control pro- 
duced a zoning ordinance in Guntersville, Alabama. Again the seemingly unre- 
lated sequences become clear only as one follows the intermediate steps. 

This is the important thing about regional planning: all activities are inescap- 
ably interlocked, and no action can be isolated. The tremendous job of the planner, 
who must be a collective entity, not an individual, is to make all elements in the 
program work to effect a predetermined result. This is the most exciting and sig- 
nificant fact in TVA. 
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The regional plan begins with land and people and ends with them. This diagram 
attempts to indicate something of what happens in between, the major activities 
and their rather complex relationships. 
Big as TVA is, its plan is bigger. Thus, while it controls the design and_ building 
of its dams, storage reservoirs and power stations, it must share control of navi 
gation with the Army. It can further soil conservation only by persuasion, and by 
cooperation with a host of local and national agencies. Ingenious new machines and 
processes, developed by TVA engineers in collaboration with the State colleges, will 
appear to help the farmer only if manufacturers can be persuaded to make them. In 
dustries, vitally important to the plan, can only be stimulated. Its power will help the 
Valley farmer only if he can be shown how to raise his income. Public understanding and 
cooperative action are indispensable for improved education, health and government. All 
of which means slow progress and an elaborate organizational apparatus. 
Such is the logic of the regional plan, however, that it ultimately compels collabora- 
tion between the most diverse interests, simply because it is to their advantage. Thus 
the industries are beginning to appear; the farmers are building community refrig- 
erators and diversifying their crops and terracing their land; manufacturers are making 
new farm tools (and using TVA’s soil conservation propaganda to sell them); and 
terminals are going up on the river. 

The plan is not an instrument of regimentation or coercion; it is merely a guide 
to action. Today, with the work half done, under the handicaps of inexperience, apathy 
and opposition, it has already begun to work. 
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THE PROGRAM IN ACTION 

TVA has completed six years of existence, and its main program is better than 
half finished. There is already enough to indicate the scope and diversity of a 
regional plan in operation: 


DAMS: Norris, Wheeler and Pickwick dams have been completed; Gunters- 
ville, Chickamauga and Hiwassee are approaching completion; two others are in 
earlier stages of construction. By 1945 the reconstruction of the river should be 


substantially completed. 


POWER: About 6,600 miles of rural lines, 84 per cent of which go to areas 
not previously served; 1,500 miles of high voltage lines; 105,800 domestic con- 
sumers, about one-third of whom live on farms or in villages. Valley people, 
despite the country’s lowest incomes, now use 58 per cent more current than in 


1929, compared to a 22 per cent increase for the nation. 


FERTILIZER: Munitions plants at Wilson Dam have been adapted to make 
new, highly concentrated phosphatic fertilizers, now being tested by experiment 
stations in 40 States and by 25,000 farmers in 20 States. The purpose is soil 
and water conservation, and defense. Phosphorus, vital for munitions, was never 
available in sufficient quantities during the last war. 


REFORESTATION: Some 84,000,000 seedlings planted on 60,000 gullied, aban- 
doned acres. Most were planted by CCC boys, 5,000,000 by the farmers. TVA 


nurseries produce 24,000,000 seedlings annually. 


AGRICULTURAL INDUSTRIES: In cooperation with State land grant uni- 
versities, machines and processes have been developed to boost low rural incomes 
and to help save the soil. They include a low cost corrugated seeder, community 
refrigerators, hay-driers, a new quick-freezing process, improved cotton seed oil 


extraction equipment. 


COMMUNITIES: At Norris, Pickwick, Wheeler, other dam sites. The Authority 
manages about 1,000 single houses, 22 dormitories, schools, water systems, fire 
stations, sewage disposal systems, roads, streets, walks. Assistance in replanning 


or rebuilding a half dozen towns affected by the new reservoirs. 


EDUCATIONAL: Courses given in cooperation with local schools and State uni- 
versities. In one year, over 5,000 classes for adults on subjects ranging from simple 
vocational training to regional planning and engineering. More than 6,000 meet- 
ings for job training. The basic policy is to train the personnel to fill technical and 


executive positions where possible. 


RECREATION: Over 1,500,000 visitors last year, suggesting the tourist industry 
as a new source of Valley income. Norris reservoir alone has about 1,800 pleasure 
craft. Parks with facilities for swimming, boating, riding, camping, picnics, etce., 
are built as demonstrations. Land is leased to State and local park agencies at 
nominal sums and to private concessionaires. About six parks of considerable 


size have been completed. 


This is the program in action. It has directly involved 12,000 to 16,000 people in 
the work, twice as many farmers, thousands of workers in outside manufacturing 
centers where most of TVA’s $20,000,000 worth of annual purchases are made. 
Indirectly it has affected almost the entire population of the Valley and its sur- 
rounding territory. 

“Make no little plans.” said Daniel Burnham in the booming ‘90s; and many 
there were who made big ones. But it remained for TVA, half a century later, 


and to make it work. 





to make the biggest 
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DAMS The correct placing of dams is the ticklish job of the Project Planning Bureau. 


Surveys of sites are made to determine optimum topographical and geological conditions; these are then 
checked against the nine-foot channel requirement in the Act. Dam heights determine flood storage levels 
in the reservoirs, and these must be balanced against damages to communities, farm lands, highways 
and railroads. In the location and design of locks the Army has a controlling voice. Power as a by-product 
of flood control must be considered in relation to the entire development as well as to individual dams. 
Capital investment must be balanced not only against flood control benefits, navigation facilities and 
veneral economic benefits to the region, but also against income from power sales. 

Working with so varied and complex a set of factors, this bureau is of basic importance in the regional 
plan. Not only do its activities set in motion a chain of consequences reaching out to affect the entire 
planning structure, but as part of this structure it must anticipate the consequences well in advance 


Once a dam is up there is little that can be done about mistakes. 
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NORRIS All but two of TVA’s dams are main river dams 


—long, comparatively low structures with a lock at one end 


and a powerhouse at the other. More dramatic, for sheer concen 
trated bulk of gray concrete, are the high flood-storage dams such 
as Norris, located not on the Tennessee but on its tributaries, whose 
function is to impound immense quantities of water during the flood 
season and to release it downriver during the dry summer months. 
Because the lives of such structures as these are counted in centuries, 
great efforts have been made by TVA designers to eliminate features 
which would tend to “date” them, such as the absurd pseudo-Classic 
elements which mar the otherwise handsome dam at Muscle Shoals 
And because these are public structures, to be operated by the 
people in their own interests for generations to come, the element of 
maintenance takes on new significance. The result of both considera- 
tions at TVA has been the simplest, most durable and most func 
tional expression possible. The perfect harmony between dam and 
auxiliary structures, illustrated on the opposite page, indicates the 


success of the collaboration between the engineers and the architects. 











OVERLOOK 


J 


~ 


| 
N | 


6 PARKIN 











a en ee en 
=——_ —_ 





BUILDING 


ICE 


AGE 

















MP SITE 


TRUCTION CA 


. 
‘ 


10 C 


RVOIR 








c 





e) 


\ 


N RE 














SCALE INFEET 


i900 ~=—Ss« aD 


0 











—— 


WHEELER bam is distinguished 


by its use of an outdoor power house, two of 


whose eight units have already been installed. 
With this exception, the photograph on the op- 
posite page shows a typical design for a main- 
river dam, with the lock at the far end, power- 
house in the foreground, and the spillway section 
in between. A view from the other bank of the 
river is shown above. 

The treatment of the immediate vicinity of the 
dam is indicated by the plan. Wheeler com- 
munity is small, with one group of houses along 
the edge of the lake and another on a nearby 
hill. The service building contains the com- 
munity store, a gas station, and small municipal 
offices. Recreational facilities for tourists and 
inhabitants of nearby towns are provided about 


half a mile below the dam. 
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PICKWICK The tremendous earth 


dam, shown in the air view and on the opposite 
page, is the most distinctive feature of Pickwick 
dam, and was necessitated by the low plain 
which forms one side of the river. The general 
scheme follows that of other main-river dams 
such as Wheeler, with powerhouse and lock on 
opposite sides of the river; this separation is 
made whenever objectionable cross-currents at 
the lock entrance cannot be prevented. 

Completed only recently, Pickwick shows a 
number of design improvements over its prede- 
cessors. The twin buildings for visitors, visible 
at the left end of the earth embankment. 
are handsome, simple structures which fit well 
into their surroundings. The streamlined gantry 
cranes, shown in several of the photographs, 
represent a drastic change from those used at 
Wheeler. Perhaps the most exciting elements to 
be found at Pickwick are the various steel struc- 
tures, typical of which is the beautifully de- 
signed unloading crane on the opposite page. 
The powerhouse above is about one-third of its 


ultimate length. 
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GUNTERSVILLE «wit 


be noted, after an examination of the preceding 
pages, that not only have certain design im- 
provements been made in subsequent dams, 
but that features found satisfactory have been 
standardized and repeated. The cranes devel- 
oped for Pickwick, for example, have been used 
again at Guntersville and will probably be re- 
peated on the remaining projects. A yellowish 
brick was used for the powerhouse above. The 
color is far from satisfactory in combination 
with the gray concrete. Further experimenta- 
tion with materials is indicated by a decision 
to use limestone slabs on future structures. 
Another example of effective standardization 
is the lock control building shown at the left. 
With only slight modifications it has been re- 


peated at Chickamauga. 
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HIWASSEE DAM 








CHICKAMAUGA 


HIW ASSEE dam, now under construction, is TVA’s second flood- 


storage dam. Somewhat higher than Norris, it is roughly similar in design, the 
main difference being the use of an outdoor powerhouse. The small building at 
the foot of the dam will house offices, a control room, and visitors’ reception and 
rest rooms. Chickamauga dam, shown in the air view at the left, is now ap- 
proaching completion. Located on a narrow stretch of river near Chattanooga, 
it is quite like Guntersville in design and arrangement, and smaller than the 
dams at Pickwick and Wheeler. 
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DAMS AND DESIGN ony ine 


smallest part of a dam is “designed” in the usual sense. 
The spillways, piers, railings, cranes, transformers, lock 
entrances and other elements are highly functional 
products of engineering calculations and production 
limitations. Because the engineer, like the architect and 
artist, has a strougly disciplined sense of order, and be- 
cause the purely functional is generally esthetically sat- 
isfving, these dams and their adjuncts are over-whelm- 
ingly beautiful. Even the plans have something of the 
same quality. Such objects as are shown on this page 
make up a new grammar of design which cannot be dis- 


regarded by the architect. 




















The illustrations here show elements designed by TVA architects. 
Their esthetic kinship with those on the preceding page will be imme- 
diately apparent. “Design” when applied to the work of the architects 
means not a superficial beautification, but a continuation of the 
process of organization. The streamlined gantry crane (1), for in- 
stance, produced appreciable savings in machinery maintenance. The 
water tower and gauge-house (2 and 3) are now standard on all proj- 
ects. An ingenious lamp housing (4), was designed to fit standard pipe 


railings. The roadway at Wheeler (5) shows railings of standard steel 


shapes, highly simplified lighting standards. Even in a memorial 


drinking fountain (6) at Norris, the same design quality is in evi- 


dence. 























OS OMA ROR ge Rea ghey 





POWERHOUSES 
I built for the public differ noticeably from those con 


structed by private utilities. Since the owners are the American people, of whom several millions have alread: 


coiue to look over their property, some provision must be made for their accommodation. The fact of publi 


ownership, too, gives the venture a dignity not shared by a comparable commercial enterprise. This same fact of 


Pp 
Pp 


lic ownership, however, subjects the work to critical scrutiny, and any waste of funds would receive w idespread 


icity. All of which means that the designer must achieve the appropriate monumental expression with economs 


! 


The excellent photograph on the opposite page shows one way in which this is done: improvement in the design 


of the generators. This interior, located at Pickwick, is particularly striking in color; the generators are in dart 


reen and white metal, tile wainscoting is in green, while the walls are lemon yellow and light green. Initial obje« 


tions to the emphasis on color have since been swept 


away by visitors’ enthusiasm. At Norris other major 
problems of appearance were solved economically. 
The roof of the powerhouse, visible from the road- 
way over the dam, has been covered with light slabs 
of concrete which not only hide the built-up roofing, 
but protect it. The use of rough form-boards to give 
texture to the walls can be seen in the lower photo- 


graph. 
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The majestic simplicity of Norris is well illus- 


trated by the detail opposite. Designed to 


permit the passage of large pieces of equip- 


ment, the aluminum-sheathed door makes no 
concession to human scale, recalling only the 
block pattern of the monolithic concrete wall. 
Texture in this wall was obtained by rough- 
sawn form boards alternately placed vertically 
and horizontally, a simple and inexpensive 
procedure which will indefinitely prolong the 
present attractive appearance of the surface. 
Above at the right is the interior of the power- 
house, since surpassed by the room at Pick- 
wick, but still a ruggedly beautiful design. 
The control room (right) is the heart of the 
plant, so placed that visitors may inspect it 
through large plate glass windows. Below are 
two views of the reception room and a photo 
graph of a rest room. The lavatories, executed 
in colored glass, have not only aroused uni- 
versal admiration on the part of visitors, but 
combine enduring attractiveness with easy 


maintenance. 
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WHEELER a: wheeler 


dam the generating units are located out 


of doors, protected by cylindrical cover- 
ings of metal. The control building, on 
the opposite page, contains visitors’ 
rooms and the control room at the upper 
level, offices and shops on the floors be- 
low. The plan, and the photographs on 
the left, show the almost invariable re- 
lationship of lobby and control room: 
glass walls provide an uninterrupted 
view without disturbing the men at 
work. Another example of the character- 
istic thoughtfulness of TVA architects is 
the terrace outside the reception room, 


from which visitors can comfortably in- 


Ee i ee 





spect the power plant below. A good 


sample of a typical educational exhibit 
(“The floods you see—the floods you do 
not see”) is shown in the interior of the 
reception room. These photographic dis- 
plays are found all over the Valley and 
constitute a potent force in spreading 


TVA’s soil conservation story. 
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DESIGN DEVELOPMENT vas: buitaing pro- 


gram has produced several interesting examples of design refinement. The com- 
plicated trusses of Norris powerhouse (1) have given way to the closed ceiling 
at Guntersville (2); in the latest design (3) the steel is again exposed, but now 
as handsome rigid-frame trusses. Lighting of control rooms has developed from 
indirect fixtures (4) to a cove-lighted ceiling (5). Experience with this room 
resulted in the elimination of one cove, and the development of an asymmetrical 
ceiling (6). Illustrations 7 and 8 show the change from the cumbersome bridge 
over Wheeler lock to the vastly simplified designs for Gilbertsville. In all cases 


the progression is toward more highly functional expression; the extent of this 


development is indicated by the detail of Wilson dam at the right, built only 


fifteen years ago. 


























COMMUNITIES -— rie building of residential communities is 


not a primary purpose of TVA, but a necessary adjunct of the large construction 


projects. With 1,600 to 4,500 men on a single dam, and construction periods of 
three to six years, some form of workers’ housing is required. Each community 
represents a special problem. At Chickamauga, for instance, the proximity of 
Chattanooga made housing construction unnecessary; elsewhere complete villages 
have been erected. The proportion of permanent to temporary quarters is again 
determined by a variety of local factors. Norris, within commuting distance of 
Knoxville, has over 300 permanent houses and a large waiting list. Where tem- 
porary dwellings are in good repair at the end of the construction period they are 
sometimes moved to new projects, sometimes rented as vacation cottages if there 
is a demand. In all cases the program is arranged to extract a maximum of use- 


fulness from the buildings. 
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Housing is only a part of TVA communities. Other 
facilities include cafeterias, recreational facilities, 
hospitals and schools. These structures are often 
later remodeled, as at Norris, to serve the needs of 
the permanent community. 

Design procedure is closely interlocked with the 
larger planning activities. TVA sanitary engineers 
advise on water supply and sewage disposal; the 
medical service is consulted on health conditions: 
the land planners advise on possible future uses of 
the community and surrounding territory; elec- 
trical engineers cooperate with landscape architects 
to determine the most unobtrusive ways of install- 
ing the power lines; TVA surveys are brought in #5 
an aid in establishing the degree of permanence «f 
residential construction. In all cases greenbelts a’ 
acquired as a cheap protection against future lai! 
speculation and unwholesome developments. 
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SECOND FLOOR NORRIS 
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FIRST FLOOR NORRIS 
= 
n An almost invariable fea- 





ture of TVA construction 
camps is the dormitory 
group, built for short term 
labor, unmarried employ- 
es, and workers who can- 
not afford to bring their 
families to the job. Of the 





most inexpensive possible 
frame construction, they 
contain sleeping and wash- 
“Ti | ing facilities only, and must 


consequently be placed im- 





mediately adjoining the 
community center. 


FET TTT TT TTT TTT TTT 


af 


<— 
a 
a 
ND 
0 
- 
} 
& 














po Ge a 











Workmen’s houses at Hiwassee are among the most interesting 
developed to date. Built to three standard modular plans, two 
of which are shown, they have post foundations, conventional 
framing, and half-inch insulation board inside and out. Designed 


for a useful life of four years, their present condition indicates a 


much longer period. The net cost per unit for the single house type 


shown was slightly under $1,000, a little less than $900 per dwell- 
ing in the duplexes. These figures include labor, construction com 
plete with plumbing, lighting and flues for stoves, but do not in- 
clude heating equipment, hot water heating, grading, or utility 


connections beyond the house walls. 
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Perhaps the most interesting houses at Norris 
are those constructed of cinder block. Designed 
to meet the requirements of both temporary 
and permanent occupancy, they were first rented 
to workmen, unfinished inside save for paint on 
the exposed surface of the block. Floors were 
huilt of precast reenforced concrete beams on 
which integrally colored concrete slabs were 
laid. When the construction work on Norris dam 
ended, the houses were adapted to the demands 
of a higher-income group by an expenditure on 

\ finishes and equipment which averaged about 

*1.200 per house. 

The illustrations at the top of the page show 

a number of typical interiors. Plywood is used 

most universally for interior walls, and insu- 
lating board is the most common ceiling finish. 

‘he one-story house above was an _ experi- 

ent in the use of steel frame construction 
hich proved less economical than the conven- 
onally built dwellings. A characteristic use of 
rches, which are almost a necessity in the 
ality, is illustrated by the house at the right: 

problem of scale, always difficult’ where 
eened porches are part of the small house, 


been solved very skillfully. 
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In its residential work the attitude of TVA towards style has 


as the one above. which its 





heen noncommittal. Such houses 
fairly typical, are traditional in general appearance, but incor- 
porate many modern features such as large windows and the 
dry finishes on the interiors. Flat roofs, another characteristic 
element, were omitted simply because a pitched roof seemed 


better for both insulation and possible requirements of future 


expansion. As shown by the houses on these and other pages, 


however, the compromise has proved successful. 
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Typical 





















conventional in plan and exterior treatment, 
and compact. More common than the 
the type shown below, a one-and-a-half 


floor is usually left unfinished, to be arranged as desired by 
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the permanent dwellings at Pickwick are these two houses, 








BRIDGES 


The creation of storage reservoirs 


necessitated a relocation of many ex- 
isting highways and railroads. New 
limited-access roads were also built to 
project sites. The bridges and culverts 
which form part of this new construc 

tion are built in masonry, steel and 
concrete. From a design point of view 
they represent some of the best of 


the new work in the Valley. 
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fISITORS’ BUILDINGS: PICKWICK 








In addition to the reception rooms in powerhouses, 


TVA also erects service buildings at the various dams 





in which rest rooms, soda fountains, exhibits, and occa- 


sionally shops are located. At Pickwick dam a restricted 











- ae omen Toe il site, divided by a roadway, suggested the erection of 


| : twin buildings; more typical, however, is the unit at 


Norris. Temporary visitors’ buildings are erected for use 


during the construction period. 








VISITORS’ BUILDING: NORRIS TEMPORARY OVERLOOK: HIWASSEE 
, } 
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The 40,000-acre reservoir above Norris dam 
is become the boating center of the region, 
and its excellent harbor is perhaps TVA’s 
vorite example of the efficiency and econ- 
ny of integrated planning. The site was 
iginally the quarry from which stone for 
e dam was taken. By blasting in con- 
rmity with a plan, the engineers removed 
e stone needed, leaving behind a boating 
ition complete even to parking spaces. 
Only road surfacing and planting remained 
be done. An important factor in the har- 
rs appearance is the control exercised 


er the design of private boat garages. 


RECREATION 





















































oo, 


. ae 
on 


A 














. a 


‘ 
; 


Ne 

"s 
. 

88% 


. 
>i SAB 
.) ~S LN a 

i 4 ’ 

‘ 


c 
A) 


Son VERS SR Ng 
~, 


y 
NY: 3 
‘ 
4 
\ 


»\ 
a, “ 
NS 
» 


A ra tn 














As an important part of the TVA pro- 
gram, its use as a vardstick for 
future planning efforts, the Authority 
has built a few parks as demonstra- 
tions. Big Ridge Park, near Norris, 
is a good example. Its lake, part of 
Norris reservoir, is maintained at a 
constant level by a small dam at 
its western end. Facilities include 
boating, a wading pool, a beach for 
beginners, dressing rooms, cabins, 


picnic grounds and a lodge where 








BOAT LANDING, PICKWICK PARK 
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refreshments are sold. Inexpensively con- 
structed of local materials with the aid of 
CCC workers, the entire development pre- 
seuls an appropriately rustic appearance 
without any of the customary attempts at 
spurious picturesqueness. Attendance has al- 
ready outstripped capacity, and an effective 
local demand has been created for State in- 
itiative in the building of new parks. As this 
demand is entirely in line with a basic TVA 
policy of fostering local activity, the Authority 
as good grounds for considering its recrea- 
tional projects as one of the most successful 
by-products of the program. Other parks, 
completed or under construction, are located 
on Norris, Wheeler, Wilson, Pickwick and 


Chickamauga reservoirs. 
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Vacation cabins are to be found in a number of the completed parks, and 
ere ordinarily laid out in groups of twelve to twenty. Construction ts 
of the simplest, and was generally carried out with CCC assistance. As 
indicated by the interior view, furnishings are plain, but in good taste. 
An ingenious device is the jack-knife blind, shown in the upper right 
photograph; folded up, the blind provides good shelter from sun-and 
rain; when closed it serves as a convenient, economical way of shutting 


up the house. 
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THE MUSEUM OF MODERN ART, new york erry 


PHILIP L. GOODWIN AND EDWARD D. STONE, ARCHITECTS 
JOHN LOWRY, INC., GENERAL CONTRACTOR 





Robert M. Damora 
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MUSEUM OF MODERN ART, NEW YORK CITY 





All photos, Robert M. Damora 


yy} “CoE ‘uct Founded ten years ago the Museum of Modern Art, with the nucleus 
: of a collection of modern pictures and sculpture, moved into an old 
brownstone house in mid-town New York. Partly because modern 
art has a vitality that arouses universal interest, but chiefly becaus« 
the Museum’s directors showed an extraordinary knack of giving lif 
to subjects previously considered safely dead, both the Museum and 
its audience grew swiftly to a point where the original building becam: 


hopelessly inadequate. With the addition of departments on archi 





tecture and films, and the formation of an elaborate system of trave! 


ing exhibitions, the space problem became acute. Funds and land 





were finally acquired for new quarters. To produce a building tha! 
that th 
Museum stood for, commensurate with a reputation grown to natio! 


would serve as a three-dimensional demonstration of all 








1 4 se. wide dimensions, was the problem. And here on these pages is t! 








solution: an efficient and flexible plan, superlative use of materia! 
color and furnishings, and a thoroughly distinguished addition to t! 


best modern architecture has produced. 


116 eek. os 


5 & WwW i F. £2: FT 2 eR 4 F O 




















terrace. 


> 
- 
=x 
Oo 
co 


— 
— 


_ 
Pa 
~ 
— 
— 
~ 





arden 
from 


a 
- 


arden 


u 


r. 
= 
~ 
—_— 
— 
~ 
— 
_ 
— 
-_ 
- 
~ 
a 


into the sculpture 


of sculpture 


ABOVE 
BELOW 





MUSEUM OF MODERN ART, NEW YORK CITY 
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STAIRWAY TO LECTURE HALL ei LOUNGE 


Located in the basement is a 500 seat lecture hall 
used for Film Library programs and _ lectures 
given by other departments of the Museum. A 
vivid color scheme includes crimson seats and 

light blue curtain against the warm background ol 
unpainted acoustic plaster. The lounge adjoini 

is a handsome, luxuriously furnished room, lar; 
enough to accommodate peak crowds with comfo! 

As elsewhere in the building, fluorescent tube light 
ing has been used very successfully. The drawn 
above shows a section of the circular lighting a1 


ventilating fixture on the opposite page. 





HILIP L. GOODWIN AND EDWARD OD. STONE, 
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LECTURE HALL 


The acoustical design of the auditorium was ex- 
ecuted by Acoustic Consultants, Inc. Its chief char- 
icteristics are: non-parallel wall surfaces, chairs 
with about the same sound absorption as the occu- 
pants, acoustic plaster on side walis with sound 
bsorption increasing from 35 per cent at the center 
60 per cent at the rear. Ample air space behind 
side walls gives a ‘“‘diaphragm action”’ which absorbs 
low frequency sounds, thereby producing greater 
irity in speech and music. 


ARCHITECTS 


LOUNGE 
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MAIN STAIR 
























































SECOND FLOOR GALLERY 












































lhe south walls of both gallery floors con- 
st of translucent glass. Since the desired 
vpe and quantity of natural light varies 
ith the exhibits, the glazing bars were 
esigned to accommodate panels of cement 
sbestos. The flexibility of such a scheme is 
lustrated by the above diagram which 
iOWs various arrangements suitable for 
ulpture, painting, and for the insertion of 
splay cases where bright background is 
quired. Partitions in the galleries are tem- 


rary and can be arranged at will. 


THIRD FLOOR GALLERY 
































































































Sculpture galleries are top- 
lighted, with illumination vari 
by the use of cement asbest 
sheets. Flexibility of backgrow 
treatment is obtained with cu 
tains of different colors. T) 


lighting fixtures, like all others 


in the galleries. are temporary) 


THIRD FLOOR GALLERY 
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LIBRARY 


Working 


entire fourth and fifth floors, and include offices, 


quarters of the Museum occupy the 


a preview room for films, and a well-equipped 


library. \s the 


has managed to 


photographs show, the Museum 


acquire admirable working 


at nominal expense. Special desks are 


quart rs 


of filing 





mac cabinets and linoleum-covered 


wood, tables follow a similar scheme. Perhaps 
the most interesting detail is that of the typical 
door and buck, the latter an ingenious develop 
Doors have push plates 


nt of flush trim. 


of handles, and sper ial hinges. 


ARCHITECTURE ROOM 
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The members” rooms occupy most of th 
top floor. Planned as an interesting com- 
bination of indoor and outdoor spaces 
they are brilliantly exciting in color, gen- 
erously illuminated, and comfortable. Thi 
furniture, as might be expected of an in- 
stitution engaged in furthering all phases 
of modern design, is a representative collec- 
tion of the best pieces available in this 
country and abroad. The large terrace has 
a red tile floor and walls in blue terra cot! 

tile, used here and elsewhere on the exteri 

as a foil for the marble and glass. T! 

cantilevered roof is pierced at intervals | 


large circular openings: those over the r 


cessed portion of the terrace are glazed. 
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SIXTH FLOOR LOBBY 
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FOUNDATIONS: Reenforced concrete. Wa- 
terproofing—lInfiltro, R. B. Holtz & Co., Inc. 
STRUCTURE: Exterior wa!is—4 in. marble, 
Georgia Marble Co., 8 in. common brick, air 
space, 4 in. cinder block and plaster. Second 
nd 3rd story facade—Thermolux, Libbey- 
Owens-Ford Glass Co. Side walls—2 in. terra 
cotta and 12 in. brick. Interior partitions— 
nder -biock and plaster. Plaster: 
Cyanamid & Chemical Corp., California Stucco 
Products Co., Walter A. Troy, Calvin Tomkins 
Co., and Kelley Island Lime & Transport Co. 
Terra cotta: Architectural Terra Cotta Co.and 
Federal Seaboard Terra Cotta Co. Columns— 
concrete with Concrete Steel Co. reenforce- 
ment or core. Lally columns—Lally Column 
Co. Steel columns—American Bridge Co. Re- 
enforcing steel—Concrete Steel Co. Corner 
beads—Conver Steel & Wire Co. Floor con- 
struction—reenforced concrete. Ceilings— 
remainder furred; 
Consolidated Ex- 


American 


some painted concrete: 
metal lath and plaster: 
inded Metal Companies. 
ROOF: Reenforced concrete covered with slag 
roofing—The Barrett Co. Deck—tile, Ludo- 
wici-Celadon Co 
SHEET METAL WORK: Flashing—copper. 
lead coated where exposed, Anaconda Copper 
Co. Ducts—galvanized iron 
INSULATION Cork insulation—David E 
Kennedy Cc 
WINDOWS: Sash—proijected type. Campbell 
Metal Window Co. Window glass and exterior 
glass block—Owens.-Iilinois Glass Co. Interior 
glass block—Pittsburgh-Corning Glass Co. 
STAIRS AND ELEVATORS: Stairs—reen- 
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forced concrete. Elevators—Westinghouse 
Electric Elevator Co. Elevator fronts—Dahli- 
strom Metallic Door Co. 

FLOOR COVERINGS: Galleries, offices, cor- 
ridors and workrooms—Sloane-Blabon Corp. 
Lecture room, lounge and member’s room— 
carpet, Klearfiax Carpet Co. Reading room, 
print room and library—cork tile, Cork Insu- 
lation Co. Tile floors—U. S. Quarry Tile Co. 
FURNISHINGS: Book stacks, reading room 
tables, film racks, and study booths—Art 
Metal Construction Co. Office layout and 
equipment designed by Armstrong Associates, 
Inc., with Museum Department of Architec- 
ture. Coat checking equipment—Vogel-Peter- 
son. Toilet accessories—Charles Parker. Lec- 
ture room seats—American Seating Co. 
WOODWORK AND TRIM: All trim—metal, 
Superior Steel Door & Trim Co. Interior doors 
—fiush, Hardwood Products Co. Exterior and 
special doors—C. E. Halback & Co. 
HARDWARE: All equipment by Russell & 
Erwin Mfg. Co. 

PAINTING: Paints by Sherwin-Williams Co. 
ELECTRICAL INSTALLATION: Pipe’ con- 
duit—Garland Mfg. Co. Switches and re- 
ceptacles—Bryant Electric Co. Wire—General 
Cable Corp. Panels and switchboards—Cole 
Electric Products Co. Outlet boxes—Knight 
Electric Products Co. Floor boxes—Russell & 
Stowell. Dimmers—Ward-Leonard Co. Clocks 
—Telechrome Co. Watchman's system—Detex 
Watch Clock Co. Fire alarm—Stanley & Pat 
terson. Under floor duct—Walker Bros. Sound 
equipment—R.C.A. Projection equipment— 
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National Theater Supply Co., Lighting fix 
tures—Century Lighting, Inc., Mitchell- 
Vance, and Kurt Versen. 

PLUMBING: Soil, waste and vent pipes— 
Crane Co. Plumbing fixtures—Crane Co. Cold 
and hot water pipes—Chase Brass & Copper 
Co. Brass fittings—N. Y. Brass Co. House 
tank and fire tank—Quaker City Iron Works 
Fire hose equipment—U. S. Rubber Co. 
Sump pump—Chicago Pump Co. Sewage ejec- 
tor—Nash Engineering Co. House pump— 
Lecourtney Co. Electric pump _ controls— 
Clark Controller Co. Pipe insulation—Mag- 
nesia Asbestos Insulation Co. 

HEATING AND AIR CONDITIONING 
Steam system. Air washers and fans—B. F. 
Sturtevant. Air heaters—Trane Co. Air filters 
—American Air Filter Co. Cooling tower— 
Research Corp. Refrigerator—York Ice Ma- 
chinery Co. Anemostats—Anemostat Corp. of 
America. Radiators—American Radiator Cc 
Motors—Crocker-Wheeler. Grilles—Super ior 
Steel Door & Trim Co. Pipe covering—As- 
bestos Construction Co. Thermostats—Powe's 
Regulator Co. Vacuum specialities and pumps 
—C. A. Dunham. Valves and pipe fittings— 
Crane Co. Piping—National Tube Co. Reduc- 
ing valve—Curtis Co. Material for ducts— 
Republic Steel Corp. Registers—Register & 
Grille Co. Pump and fan controls—Clark Con 
troller Co. Gauge board and alarm pane!— 
American Schaeffer & Budenberg Co. Fan and 
pump installation—Vibration Elimination ’ 


Thermometers and gauges—C. J. Taglia»ue 
Manufacturing Co. 
‘+ &8eo Fv @eeseaA A ‘oR 8 B 
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1. Completed central core ready for transpor- 
tation to site. 2. Core in transit. 3. Erection of 


central mast. 4 Prefabricated roof and sup- 


ports. 5. Erection of glass enclosing walls 


Interesting in construction as well as design. the mobile ice cream 
store shown on this and the preceding page consists of a central 
mechanized core containing plumbing, refrigerator machinery, 
shelving, etc. Built as a factory fabricated unit it contains its 
own rubber-tired wheels, and a glass shell which surrounds the 
core forming a space for customers. The roof is suspended by 
cables from a central steel-joist mast, useful for display as well. 
The entire unit is set up on a concrete mat and tied down with 
guy-wires. It may be readily moved from place to place in a 
short time. The open construction of the exterior shell does much 


to attract the custom of passing motorists. 
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Wi hin comparatively recent years, and especially since the advent of 
the sound movie, architectural acoustics has ceased to be a matter 
of holding one’s breath and hoping for the best and has become 
easonably exact science, in the important sense that acoustical 
Its can now be forecast with sufficient accuracy for most prac- 
tical purposes. And as this science has progressed, it has become more 
more evident that the architect, with his design-control over 
mdamental form, must play a definitive part in the proper solution 
of acoustical problems. The trend is away from excessive amounts of 
“treatment” and in the direction of properly formed enclosures and 
corrective surface shapes. 

To give an adequate theoretical background for consideration of acous- 
tical problems, Tut Forum is presenting below an up-to-date primer 
of acoustical design, covering all aspects of the question in a brief, 
understandable way. This material was prepared as a thesis for the 
degree of Bachelor of Architecture by Stephen L. Macdonald, of the 
School of Architecture, Massachusetts Institute of Technology, with 
the assistance of Professor P. M. Morse. Next month, Tur Forum 
will continue the discussion of acoustics with a second article based 
on analyses of actual projects recently executed by C. C. Potwin of 
Electrical Research Products, Inc., thus emphasizing the practical side 
of the question. Mr. Potwin also assisted in arranging Mr. Macdonald’s 


material for publication. 


ARCHITECTURAL ACOUSTICS: l 


SOUND ...4ITS FUNDAMENTAL PROPERTIES AND BEHAVIOR York World's Fair 1939 
1h 
CHARACTERISTICS Frequencies per second Loudness, Decibels 
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RELATION TO THE EAR 





Screening 


High frequencies are vital SENSITIVITY OF THE EAR 


for understanding speech Maximum range of audible frequencies from 20 to 16, cycles per a 
| 


WWWWVWVv and for brilliance in gor second. 
—most annoying as ech- a eaten 
— Normal range of sound frequencies from to 8,000 cycles per second 
’ 


Average sound frequency 512 cycles per second 
Intensity or loudness range 120 decibels at 512 cycles per sex ora 


richness to music and ratio of 100,000,000 to 1. Variation in loudness must be 2 1 to be ) 
speech—are not  partic- distinguishable to the ear. } 
Minimum noticeable time-lag between sounds—1/15 of a second 


High frequency oes and interference. 
Low frequencies add the 


necessary volume and 


ularly offending as echoes 
or interference. 

Sound waves of similar 
phase combine to produce 
amplification. 

Sound waves of opposite 
phase conflict to produce 
nullification. 


Low frequency 


Combined waves 
When two sound waves 


cross the result is either 
amplication or nullifica- 
tion. Both types of inter- 
ference are undesirable. Section 
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Conflicting waves 
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Avoid forms which allow 
distances of travel to vary 
by 50 or more feet. 
Disperse or absorb sounds 
at offending surfaces. 


“WE GOOD 


WAVES 

that produce echoes 
are generally less than 
2 ft. in length. 
They will not reflect com- 
pletely at their angle of 
incidence unless the re- 
flecting surface is at least 
as wide as the wave 
length 


DISTRIBUTION 

From a human speaker in 
the open air high-fre- 
quency sounds are di- 
rected more forward than 
low-frequency sounds. 
An enclosure naturally 
confines all frequencies 
and should be shaped so 
as to distribute both high 
and low frequencies uni- 
formly. 


ELIMINATE MANY 


THE BEGINNING 
POSSIBLE SHAPES 


All shapes, including in- 
ferior shapes, can be made 
acoustically acceptable by 
either acoustical treat- 
ment or by minor reshap- 
ing of interior surfaces, or 
preferably by a combina- 
tion of both. 

It is better, however, to 
begin with a form adapted 
to the acoustical require- 
ments 


UNTREATED SHAPES 


Flat surface combinations 


Converging surfaces tend 
to force sounds toward 
the wider opening 


Splaying surfaces tend to 
force sounds away from 
the small opening 


A series of flat surfaces 
may produce “‘following.”’ 


Half Plan 
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Directing sound wit) 3; 
surfaces may be ery 
helpful. Breaks pr: vent 
following. 


Convexed curves 

—are Safe at all time: ang 
are useful in breaking 
undesirable reflectio; 


Concaved curves 

—tend to concentrate 
sound in ‘‘spots,”’ and 
should be avoided 

Note interference pattern 
due to a barrel-vaulted 
ceiling with its radius of 
curvature at the floor 
level. Tone on plan indi- 
cates sound intensity 


How to use concaved 
curves 


Large radius—at least 
twice the distance to the 
furthest listener along the 
radius. 


With small radii use 
short surfaces—2 to |( 
ft. maximum curvature 


Sound-escaping forms 

tend to lower the orig 
inal intensity to inaudi- 
bility due to expansion of 
sound 
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Screening forms 

—tend to prevent the 
sound from reaching the 
audience due to sound 
shadows. 
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Remedy 


Keep proscenium opening 
large in relation to space 
to be filled 


Use reflecting surfaces ‘© 
direct the sound. 
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Attenuated forms 

—tend to set up res- 
onance like an organ pipe, 
especially if end surfaces 
are parallel. 


Raat 


-produce ‘“‘flutter,’’ or 
a multiplicity of sound 
reflections between par- 
allel surfaces. 
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Organ Pipe 
Flutters 


Remedy 


Non-parallel shapes or 
use of absorbing material 
on one or more walls. 





FUNDAMENTAL AIM GF ACOUSTICAL DESIGN 
is to direct sound over the shortest path to the listener, and to pro- 
duce a uniform audible intensity of the sound without interference 
or echo, first by controlling reverberation time as far as practicable by 
reducing volume, and second by the proper use of acoustical materials. 


HOW TO ACCOMPLISH THIS AIM: 

{, Avoid excessive space-volume per person (100-200 cu. ft. per 
seat). 

2, Make space proportional to the available intensity of sound. 


3, Direct sound in parallel lines (avoid interference). 

4, Avoid screening ef- 
fects. 

5, Concentrate sound 
slightly where intensity 
is apt to be low. 

6. Use absorbing mate- 
rials when necessary to 
control excessive rever- 
beration. 


SOUND CONSERVATION 
FORCING SOUND TOWARD THE AUDIENCE 


The use of reflecting sur- 
faces when carefully 
placed directs most of the 
available sound toward 
the audience. 


MAINTAINING INTENSITY 


Gradually decrease the 
vertical cross-section of 
the enclosure toward the 
back—especially above 
and below balconies 
where listeners are fur- 
thest from the source. 
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2 
oe Avoid curvatures that 
fs concentrate sounds too 
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directly. 
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AMPLIFICATION 


FLECTRICAL 


nsities may be maintained in all parts of the enclosure by direc- 
| loudspeakers under separate control. 

Ispeakers removed some distance from the visible source should 
juipped with a delayed amplification system. 
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Amplification (cont 
Delayed ampli tion 
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All materials r sonate ti n r more trequencie 
Hard, rigid materials vibrate t low-frequency unds 
Wood vibrates to the widest rang f frequencies 
As an absorption factor, some resonance is desirable to reduce the 
prominence of low-frequency reverberation. Materials for tl pur 
pose should resonate over a wide range of frequencies Peak re 


in certain frequencies can be avoided by the use of unevenly spaced 


structural members (furring strips, etc.). 


SOUND DISPERSION 








were sheet REE A. PURPOSE 
’ : 4 oF ek at en = : ») break up sounds that 
: Ve create disturbance uch 
More than 2 ft., vary size as echoes, flutter, and 
other obviou rterfer 
; are ence. 
eRe as = METHODS 
ad Break up the ffending 
More than 2 ft., less than 10 ft. surface into a ' f 
elements large enough to 


change the « 
ba reflected sound but sma!! 
enough so as not to create 


> f ne S 
More than 2 ft., less than 10 ft. new offender 


Cover the surface with a 


checkerboard pattern of 
materials, some of which 
absorb high frequenci« 
and some of which absort 
low frequencie: inter 
dispersed with reflective 
materials. 

SOUND ABATEMENT 

LOGICAL ORDER 

Since high-frequency sounds produce the most annoying reflections 

they should be absorbed at the first surface beyond the auditor. 
Le W tre JUeNCY at roti rn 
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erally distributed 


2 a duce reverberation time 
' 
to the desirable value 


Desirable reverberation t:me varies according to the purpose and size 
of the enclosure: 
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FORMULA COMPUTING REVERBERATION TIME 


t reverberation time in 





seconds. 
V (cu. ft.) 
t sec V volume of the enclosure 
20 (S$, a: + $a + Sete...) in cubic feet. 


S:, S», Ss, etc. surface 
areas of the different 


. a ; materials used. 
Absorption coefficients for materials, 


people, chairs, etc., may be found in a1, ax, 
any recent book on acoustics or ob- 
tained from the manufacturers. 


az, coefficients of 
absorption of the respec- 
tive materials. 























EXAMPLE 
Abs. 
Materials Area Coef. 0.W.U 
Class ‘‘A’’ Abs’nt 300 x .45 i35. 
Wood door zi 03 63 
Abs. plaster 129 .55 70.95 
Linoleum floor 300. .03 9 
Ord. plaster 390 .04 15.60 
Window 100 .03 3. 
Slate blackboard 60 .03 1.8 
v 3,000 3 persons 4.2 12.5 
3,000 
t —_—_—__ .6sec. Total O.W.U.’s 248.48 


20 x 249 (O.W.U “Open Window Units’’) 


NOTES. Consider stage, etc., as part of the enclosure 


Openings above and at the side of the stage, as well as ventilators, 
should be considered as open window unit. 


If the floor of the auditorium is a hard, reflective material disregard 
it, and consider only the people, or the seats. If it is carpeted, a logical 
percentage of its area should be included. 


ABSORPTION MATERIALS 
CHARACTERISTICS 


Porous and draped mate- 
rials absorb principally the 
higher frequencies. 


Resilient materials like 
thick carpet and uphol- 
stery absorb the middle 
frequencies. 


Stretched membranes and 
resonating panels of large 
dimension absorb the 
lower frequencies. 





DESIRABLE QUALITIES 


|. High coefficient of 
sound absorption. Permits 
use of smaller quantities. 


2, Absorption uniform 
over full range of audio- 
frequencies. Correct tone 
balance. 


3. Board absorbents 
should resonate over a 
wide range of audio- 
frequencies. 


4, Fire resistant. 
5. Heat insulating. 
6, Structural strength 


1, Durability not subject 
to decay and insectproof 


8, Non-hygroscopic 
g 


9, Small coefficient of 
expansion for heat and 
moisture, 
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10. High light-r: ection 
coefficient. 
11. Easily handles, cyt 
worked, bent, an fixed 
Odorless, decorat 
hygienic. 





» ang 


12. Economical per unit 
of absorption and per sq. 
ft. of installation. 


WHERE TO USE 





ABSORPTION 
At the back of the en- 
closure and also on the 


rear side walls if neces- 
sary to reduce the rever- 
beration time. 





On the seating to make 
the reverberation time a 
uniform as possible wher 
the room is only partially 
filled with people. 


On the back and ceiling 
of small rooms used for 
lectures. 







Section 


Va 


ction 


On the floor and sidewalls 
only if the speaker is to 
be heard from any part 
of the room. 


Wherever concaved sur- 
faces are used that might 
cause excessive concen- 
tration on some part of 
the audience. 





Plan Section 


DESIGN EXAMPLES 
TYPICALLY GOOD DESIGNS FOR SPECIFIC USES 


/ 





_ 


Section 


The large lecture hall 
Reverberation time 1.0 
sec. Low reverberation 
time is for clarity. In- 
sufficient intensity may 
make it necessary to in- 
crease this time. Maxi- 
mum angle of divergence 


(sidewalls) 60°. 
Section 
The small auditorium 
Reverberation time] . “sec: 
Plan (Continued on page 94) 
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Rental Housing’s Gustave Ring 





THE WAY TO RECORD BREAKING RENTS 


is pioneered by Washington’s Gustave Ring. Yesterday at Colonial Village, 
$12.50 per room; today at Arlington Village, $11; tomorrow, still lower. 


A LL big businesses have their big men, 
md one of these usually stands head and 
rest. In the FHA- 
insured rental housing business* this man, 
first, last and always, is Gustave Ring. 
First, because he built the initial project 
under FHA’s program. Last, because he 
is now completing FHA’s most newsworthy 
project. Always, because most of his six 
FHA-insured projects have set new lows 

rents charged by private industry for 


shoulders above the 


apartment quarters. 


First. A native of Washington, D. C., Mr. 
Ring grew up with FHA’s housing pro- 
Early in 1935 Government 

first prepared to insure housing mort- 


when 


Ring was ready and waiting with 
lirst application. By April he had an 
ince commitment; by September the 
ct was complete. Situated in Arling- 
County, Va., across the Potomac River 
the Nation’s Capital, it was named 

Colonial Village. One feature set it apart 


‘ent of this business was measured last 
as FHA announced that it had $100 mil- 
rental housing imsurance on its books, 

| had put $37 million of it there this year. 


A GuUSsST 1939 ° B U 


LD 


from other apartment houses of the time, 
made it the most talked-about project in 
the country: its rooms rented for $12.50 per 
month. Far below the Washington average 
(and the national average), this figure 
alone attracted some 15,000 applications 
for the 276 dwelling units—most of them 
from the horde of workers which the New 
Deal brought to Washington in 1934. 

In building Colonial Village, Ring drew 
from a wealth of experience. Behind him 
he had 35 years of life—nineteen of them 
in real estate and building, a George Wash- 
ington University education in engineering 
and a night school training in architec 
ture. Most important, he already had to 
his credit the construction of some 1,000 
single family dwellings and what is still 
Washington’s swankest apartment house 
—the eight-story, 555-family Westchester 
Apartments rent: $27.50 per 
room per month). 

Fired with the success of his pioneering 
FHA project, Ring has been building sim- 
ilar ones ever since. In the summer of 1936 
he added 462 dwelling units to Colonial 
Village; a year later he added another 236, 
brought the total investment up to 
$3,896,400. Having developed his entire 


(average 


IN G MONEY 


Arlington, he moved his 
operations to the northeastern part of the 
Capital. There in 1938 he built a $2,890,000 
FHA project, called it Brentwood, rented 
its 440 dwelling units at S14 per 
Also during that vear came his $1,872,000 
Baltimore—388 
While 


these two garden apartment developments 


50-acre tract in 


root 
Norwood (partments in 


dwelling units at $15.50 per room 


were under way, Ring temporarily cle Vi 
ated from his main line, built the six-story 
Marlyn Apartments in Washington—the 
first 100 per cent air conditioned apartment 
house in the country. In this project io 
effort was made to minimize costs, and 
rents jumped to $30 per room. 


Last. This year, however, Gustave Ring 
is again back on the low rent trail. Last 
month in Arlington was opened the first 
installment of his sixth FHA project 


Dubbed Arlington Village, it will eventu 
ally (October 1, 1939) 
at the record-breaking rent of $11 per room 
per month (only $2.50 above the average 
for the subsidized Williamsburg Houses 
in Brooklyn, N. Y.). Like its predecessors 
this latest Ring project will be a complet 
community in itself. In addition to its du 


house 655 families 
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Standardization and simplicity keynote both the plans and exterior design of Gustave Ring's 
Arlington Village. Noteworthy in the floor plans for the duplex apartment units is the absence 


f waste space, the presence of abundant closet space; in the rear court, the absence of orna- 
mental detail, the presence of six-family underground garbage receptacles along the central walk. 
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plex dwelling units, the project inc 
a shopping center whose space has 
rented at $9,600 per year to seven ter »tx 
of diversified businesses. Buildings ¢ \, 
only 12 per cent of the site, leave the 4) 
ance of the 53 acres for service and re.» 
ational purposes. 

The entire project will cost $2,993 099 
including land, installation of all utilities 
and construction. (Unit costs: $4,570 per 
apartment, $1,117 per room, 26 cents per 
cu. ft.). Of this, 20 per cent, or about 
$600,000, came from the pocket of Ring’s 
company; the remainder represents a 
33-year, 414 per cent FHA-insured 
mortgage. Net return on the total in- 
vestment will be $45,500 per year after 
all charges shown in the accompanying 
operating statement (right). Chances are 
it will be still larger, for at the rate the 
first part of the project has been ten- 
anted the vacancy reserve of $36,360 (10 
per cent of rental income) will not be 
touched for some time. All completed 
dwelling units are rented—a good many 
of them to army officers of the Cavalry’s 
nearby Fort Myer. 


Always. Equally significant as the project 
itself are the precepts of the man behind 
it—reasons for its record rents. Gustave 
Ring cringes when called a “miracle man.” 
He believes that no amount of genius in 
design and construction technique can lop 
more than 10 per cent off a project's cost 
But he implies that he has the genius neec- 
essary to this 10 per cent lopping, and the 
cost-reducing methods employed at Arling- 
ton Village bear him out: 

> He selected reasonably priced land on 
the outskirts of Washington but within the 
bus lines’ first fare zone. Arlington County 
has no cities and towns, and taxes are low. 
> Since the property is within a dime ride 
of town and since Ring has learned by ex- 
perience that rental project tenants leave 
their automobiles in the street as_fre- 
quently as in the garage compound, Ar- 
lington Village has no garages. Instead, 
all-night parking is permitted on_ the 
streets, widened. in places for that purpose 
> Ring and Architect Harvey Warwick 
each kept one 
eye on economy when designing their latest 
project. Mindful of the savings that go 
with standardization, they repeated the 


a partner of long standing 


-? 


design of four standard buildings with al 
ternate roof designs (pitched, gambrel and 
flat) from 31 to 190 times for a total of 
103 buildings. Several of these building 
designs are duplicates of those used in 
Ring’s predecessor projects. 

> Within these standardized buildings are 
standardized room arrangements—thiere 
are only seven different dwelling unit floor 
plans (five of which are reproduced to thie 
left) in the total of 655. And they are 
economical plans. While Colonial Villez 
was built around the fundamental concep! 
of a four-family flat, Arlington Village is in 
effect a project of glorified row housiig: 
whose major departure from this Washing- 
ton and Philadelphia tradition is the ovet- 

(Continued on page 34) 
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Ov ERATING STATEMENT 





ITAL INCOME ee er i 150 
tments .... $ 353,760 Grounds payroll ..... 5,320 
C es i ears Se 9,600 Grounds expense ae 2,000 
ee nine ae Exterminating exp.. asa 
CO aaa esa y 
ITAL ........-$ 363,360 Unemployment Ins.. 1,750 
Less vacancy Old age ben. tax..... 600 
ee eters 36,360 Unbudgeted items... 2,000 
ROSS INCOME.$ 327,000 SUB-TOTAL ..... $ 85,000 
Real estate tax...... 24,000 
OPERATING EXPENSES meee ....:.... - 6,712 
Office salaries $ 11 400 Int. on mortgage.... 101,363 
Iffice expense 1,200 Ins. on mortgage.... 11,925 
Legal and audit 1,500 Depreciation ........ 46000 
T phone .... 600 
N admin. , ; 1,000 TOTAL 
Advertising .. 500 EXPENSES ...$ 275,000 
is debts . 500 
Engineers’ salary 5,760 BALANCE .......8 52000 
Fuel oil 20 000 Less Fed. & State 
Janitors’ salary : 1,680 eee , 6,500 
Janitors’ supply 900 aanquatanaamagnaiale 
Lighting ......... 240 NET INCOME for 
Electricit j 1,500 dividends & Sur- 
ee eer eee ies 5,200 RE divcawsus $ 45,500 


COST BREAKDOWN 


LAID iceccdonseses $ 362,500 





MISCELLANEOUS 





Interest $ 25340 
LAND IMPROVE.- Taxes (real estate) 1,000 
MENTS Insurance an 7,250 
New utilities $ 153,986 FHA mta. ins. 
Landscaping 33,340 premium ....... 11,925 
ccna FHA examination 
TOTAL $ 187,326 _ are ES 7,155 
Financing expense 23,850 
CONSTRUCTION Title, recording exp. 7,110 
Dwellings $2,057.503 Legal expense 2,500 
Store building 88,877 Organization 
Contingency allow- expense 2,011 
ance 41,150 — 
Surety bond ..... 17.502 TOTAL $ 88,141 
Architect's fee 150,000 
TOTAL .........§3,358.033 GRAND TOTAL.. .$2,993,000 


CONSTRUCTION OUTLINE 





FOUNDATION: Walis—hard burned common brick. Cellar floor—4 

in. sub-soil drain, 6 in. cinder fill, 4 in. concrete. Waterproofing— 

l in. cement parging on outside below grade, 2 coats asphalt water- 

proofing sprayed inside and out. 

STRUCTURE: Exterior walls—Hudson brick for face, United Clay 

Products Co. 4 in. cinder block back up and Hytest cement, v-joint. 

Furred walls—cypress grounds, perforated rock lath, plaster. Interior 

partitions—2 x 4 in. studs, perforated rock lath and plaster. Floor 
onstruction—(l1st) hollow tile and reenforced concrete, oak blocks; 
2nd) 2 x 10 in. yellow pine over 1 x 6 in. sub-floor. Ceiling— 

perforated plaster board, 1 in. plaster, painted. 

ROOF: Covered with Bangor slate or 4-ply slag. 

INSULATION: Outside walls, attic floor and roof—Mansard fronts, 
ck wool, Ludowici-Celadon Co. 

WINDOWS: Glass—single strength, Lustra glass, American Win.- 

dow Glass Co. Screens—half copper, Flaherty Bros. 

FLOOR COVERINGS: Living room—Bruce block flooring, E. lL. Bruce 

Co. Bedrooms—13/16 in. oak strip, Kentucky Flooring Co. Halls— 

13/16 in. oak strip, McMinnville Mfg. Co. Kitchens—linoleum. Bath- 

rooms—tile. 

PAINTING: Walls, ceiling, sash, kitchen and baths—paint, Lucas 

Bros. Floors—shellac and wax. 

ELECTRICAL INSTALLATION: Wiring system—conduit, Youngs- 

town Sheet & Tube Co. Apts.—3-wire, 220 V. single phase service, 


2-15 amp. 2-wire circuits, armored cable, Hazard Insulated Wire 
Works. Boiler rooms—4- wire, 3-phase, 220 v., 3-wire, 3-phase, 220 V. 
motors, 2-2 wire, 15 amp. circuits for lighting; switches—Bryant 
Electric Co. Fixtures—(interior) Virden Co., Miller Co., Leviton Mfg. 
. 


Entrance lights—copper bracket lantern, Grahlind Bros. 
KITCHEN EQUIPMENT: Range—H. C. Weiskittel Co. Refrigerator 
—General Electric Co. Sink—Standard Mfg. Co. Cabinets—Oxford 
C net Co. 
LAUNDRY EQUIPMENT: Sink—Standard Mfg. Co. Washing ma- 
e—Westinghouse Electric & Mfg. Co. Drier—Francisco, Chicago 
D r Co. 
E HROOM EQUIPMENT: All fixtures by Standard Sanitary Mfg. 
Seat—C. F. Church Mfg. Co. Cabinets—Miami Cabinet Div., 
p Carey Co. 
F MBING: Pipes; Soil—Krupp-Hajoca Corp. Waste and vent— 
nal Tube Co. Hot and cold water pipes—American Radiator 
>umps—Chicago Pump Co. Tanks—John Wood Mfg. Co. 
\TING: Two pipe vapor system. Boiler—Pacific Boiler Co. 
ators—U. S. Radiator Corp. Valves—J. P. Marsh Co. Thermostat 
egulators—Minneapolis-Honeywell Regulator Co. Hot water 
r—Taco Heaters, Inc. Oil Burners—Petroleum Heat & Power Co. 
‘ CIAL EQUIPMENT: Incinerators—Morse Boulger Destructor 
C rontine shades—E. |. du Pont de Nemours & Co. Radio outlets 
yant Electric Co. 
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4ST FLOOR T =e 10 2™° FLOOR 
COST BREAKDOWN Tile .............. 54.80 
Floor & sanding... 184.00 
Limeleum ......6% 58.00 
Weatherstrip . 14.00 
Excavating ....... 101.00 insulation ........ 105.00 
Cement work ..... 215.05 | See 20.00 
os . GCE 1,270.95 Cleaning, grade .. 24.00 
Lumber ..... ... 860.80 Shrubs, sodding 25.00 
Sash & glass ee 171.54 inllieaiinaaiatania 
Carpenter labor... 706.38 SUB-TOTAL..... $6,868.31 
Hardware . 73.75 
Plumbing .. 441.80 Architect's fee 75.00 
Tee 677.00 Surveying 5.00 
Tinning, roofing .. 197.17 i Oe 8.00 
Electric wiring.... 167.25 SNSUTANCE ......+. 31.50 
Electric fixtures... 128.45 Overhead & profit 698.78 
Kitchen equipment 814.45 Land & improve. . 600.00 
Plastering .. 90.57 a 
Paint., decorating. 267.35 eer $8,286.59 


TWO BLOCKS OF MODEL HOUSES 


Thirty-six Detroit builders concoct an antidote for a “‘na- 
tional dose of opium,” sell 336 packages to the public. 


Ty 
Wort Fairs notwithstanding, the Na- 
tion’s biggest home show is in Detroit. bers now 
There during recent months a group of 36 the 
houses built by 36 individual builders has area 
been used as a life size catalogue by some the U. 


60,000 house-seeking Detroiters. 
The latest promotional scheme to be 
tricks of 


pulled from the prolific bag of 


the Greater Detroit Home Builders’ As- 

sociation*, this so-called “Streamlined W. J. 
House Show” serves two prime purposes: automobile 
First, it is a challenge to the U. S. Hous- 


ing Authority (which the Association has 


openly labeled “a national dose of opium” city 


lulling the drowsy public into a false sense 


of security) to produce cost figures which siastic 
compare with those of its $5,000 to $6,000 and 


houses. show case of full- 


builders. Organized in 1926, its 230 mem- 
account for 85 per 
residential 
third largest building center in 
S. Eight of them have in 
vears built more than 1,000 houses each on 
speculation. 
records twice that big. 

Year ago one of the Board of Directors, 





Guinan, 


show with an automobile show —. 
Original idea was to line 
block with 25 
the public for 60 days, but, 1 
hands of an 
Executive 





All photos, Richard 


1. A gift, this model house together with 36 other lower cost units attracted 
60,000 visitors to Detroit’s Streamlined House Show, $1.8 million of business to 
the sponsoring Home Builders Association. The Architect’s Small Homes Asso- 
ciation of Michigan supervised all designs, elected Member Earl Pellerin (now in 
Europe on an Edward Langley Fellowship) as the outstanding man in the group to 
design this Association-built house. Particularly noteworthy is the compact arrange- 
ment of space permitting large rooms and many closets. See cost breakdown, left. 


Association of Michigan (sponsored by the 
Federal Home Loan Bank Board) , which 
made suggestions and revisions and, with 
the approval of builders, prepared working 
drawings. Finally, all 
mitted to a committee of architects which 


designs were sub- 


assigned the 37 houses to the various lots 
in an effort to obtain as harmonious an 
arrangement as possible within the un- 
fortunate limitations of a straight street 
lots.* Builders had no choice 
location of nor «did 


cent of all 


building in the Detroit 


and narrow 
in the 
the architectural 
houses they were placing. 

In early November dirt began to fly on 
both sides of Duchess Avenue as Detroit's 
Mayor Richard Reading turned the first 
shovelful. Construction of each house was 


recent ° 
their houses, 


committee know whose 


A few association deans boast 


took a tip from the local 


industry, conceived a home 


financed by the builder who was also re 


both sides of quired to deposit an additional $200 with 


houses to be open - 
in the enthu- 


the Association to cover architectural 


raed . services and newspaper advertising. With 
Association committee 


i : = insurance, all 
Vice President Edmund 


to eventual mortgage 
FHA-inspected during con- 


an eve 


houses were 





Secondly, as_a 
size models priced for duplication any- 
Detroit, it is a 
house building stimulant par excellence. 

». 1 reflects the average small 


where in Greater local 

Purpose Ne 
builder’s contempt for the USHA program; 
and, since net construction cost of USHA’s 
completed projects is $2,903 per dwelling 
unit, this purpose is far from fulfilled. But 
Purpose No. 2 is an accomplished and 
profitable fact. Thus, at 
36 participating builders tallied their rec- 
found that they had taken orders for 
310 houses, had put some $1.8 million of 


show’s end the 


ords. 


new business on their books. 
Actors. The Greater Detroit Home Build- 
ers’ Association is no mean group of 


* Other promotional activities publication 
of Bidor, an 


of 166-page 


\ssociation magazine, publication 
book of 
information for public consumption. 


50-cent year building 
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Kuhlman, these plans were expanded to 


include 37 houses to be open for 90 days. 
Property. Forthwith the ball began to roll. 
Through the local real estate board 37 va- 
cant and adjoining lots were acquired on 


struction. 


Show. With the last of the 37 houses com- 
Detroit’s Streamlined House Show 
opened on February 19.** Thanks to the 
fanfare of newspaper publicity (paid and 


pleted, 


either side of ; Duchess Avenue in north- otherwise), an average of 5,000 people per 
eastern Detroit. Since the purchase was ee a . J 
. ; 3 f 7 week visited the houses during the sub- 

made from a defunct financial institution, ‘ rad lel 
: sequent 90 days. Unlike most mod 

the cost was low—8600 per 40 x 120 ft. on ok > and 
; ; houses, these 37 were unfurnished; am 

lot, including all improvements. . . a 
\ ate build public attention was therefore focuse 
Next step was the selection of builders. upon design and construction. Unfortu- 


From the total membership of 230, the As- 
sociation picked 36 representatives of all 
sections of the city who specialized in the 
$5,000 to $6,000 price field. (Plans pro- 
vided that on the 37th lot the Association 
itself should build another model house to 
at the of the show.) 


be given away close 


nately, however, neither aspect of the pro) 
Despite their 


(Continued on page 34) 


ect presented anything new. 


* As presently platted, 
30 to 40 ft 


RO per cent ol 


troit’s lots are wide. 


z . : ** Two days after the Detroit Buildors 

After their selection, the builders sub- Show had opened for its customary 10-day 1 

mitted rough sketches of the houses they dou dend. Th has no Greet commection we 

proposed to build. They were turned over the Association’s project, was dwarfed by || 
to members of the Architect’s Small Homes latter’s size. 
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2. Designed by Architect Lyle Zisler for Builder William \ 
Seifert, this 6'/2-room mode! house was priced for duplication any 
where in Greater Detroit for $5,800 (excluding the cost of land and 
improvements and real estate commission). it features a well 
treated ‘“‘exterior’’ vestibule and coat closet. 
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3. Readily adaptable to Detroit's narrow lots is this one-story 27 
ft. wide model. Its combination living-dining room is one of the 
few modern tendencies displayed at the show. Like most the other 
houses, it has a full basement. Architect: Philip Brezner. Builder 
William Benton. Duplication price: $5,528 
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4. Association President Harry J. Durbin built this house from 
the plans of Architects Ditchy, Farley and Perry. Unlike its 36 
neighbors, it features an attached garage. Duplication price: $5,560 
Note that plans of most the model houses are held to an economic 
rectangle. 
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5. One of the largest on Duchess Avenue, Builder Edward J. Rus- 
sell’s house was priced for duplication at only $5,800. Architect 
Ditchy, Farley and Perry. 
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A TROLLEY TERMINAL SWAPS 


‘excess tracks for bus and store space, gets 400 per cent 


income boost in Philadelphia remodeling deal. 


Be vusE they are places where people 
congregate and wait, railroad and other 


transport terminals are logical places to ex 


hibit and sell merchandise. Yet many U. S. 


stations give scant space to such lucra- 
tive secondary uses as stores and conces 
sions: they prefer to awe the public with 
cavernous waiting rooms. A notable ex 
Philadelphia Suburban 
Transportation Co., which operates high- 


ception is the 


speed trolley cars and buses between the 
edge of the city and various points in the 
surrounding country-side. It remodeled its 
old terminal and produced a home base 
with every spare cubic inch devoted to 
profitable display. As a result, it need not 
depend on fares and freight alone for in 
annual return from the 
terminal jumped from $20,000 before re- 
modeling to $100,000 after. 

Decision to make such intensive use of 


come, 2TOss 


space Was based on the locati mm of the 
property and the type of service offered. 
Phe terminal holds a key position in Phila- 
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delphia’s thriving 69th Street shopping 
center. In fact. development of the center 
is attributable to the 
facilities offered by the company, by an 


transportation 


other car line and by radial highways. 
Second factor that justified a conversion 
of waiting space into shopping space was 
the frequency of service. Trolleys leave 
normally at 44% minute intervals, buses 
at 24 minute intervals. 


Problem. The old terminal, built back in 
1907 and added to in 19238, failed to fill 
modern needs on more counts than its 
lack of subletable space. Eight spur lines 
carried the lightweight maneuverable 
trains into as many station bays—a con 
ventional method of handling heavy trains, 
but cumbersome for single-car trolleys on 
heavy schedules. Buses were not provided 
for at all, for the bus service was not 
started until 1923, the same year that the 
terminal addition was completed. Conse- 
quently, the bus line—a subsidiary of the 





Wm. M. Rittase 


P.S.T.C.—had to handle passengers ; 
flanking heavily-trafficked street. 

Realizing that their sombre brick 
stone building was long outmoded. , 
pany officials called in Philadelphia A 
tects Simon & Simon, whose experi: 
included the design of the cross-she).< 
Baldwin Locomotive Co. office buil: 
the Philadelphia Meade Memorial jy 
Washington, D. C. Problem was to desivy 
a terminal on a roughly triangular prop. 
erty that would handle the easily ma: 
vered trolleys and buses simultaneo ly. 
and would provide ready communica! on 
with the adjoining Philadelphia Rapid 
Transit Co. terminal whose trolleys te 
to the city’s center. To crack this tough 
problem Simon & Simon submitted a total 
of five remodeling schemes for the com- 
pany to mull over. 


Solution. Final choice went to a unique 
plan that satisfied all conditions. It pro- 
vided a tear-drop shaped ramp with a six 
per cent grade that accommodated thy 
trolleys on the outside and the buses 
inside (see plan). Buses are loaded and 
unloaded from an island in the cente 
and the trolleys from two platforms, one 
on either side of the ramp. Entering 
vehicles discharge passengers on the up 
grade of the ramp, then move around to 
the other side, the down-grade, to pick 
up out-going passengers. This neatly elim 
inates traffic friction between those enter- 
ing and those leaving the cars. 

A logical criticism of the 
relates to its entrance: the three throat 


ramp plan 


tracks—one entering and two leaving 

cross the busy West Chester Pike, con 
stitute a considerable hazard. But there 
were reasons for not eliminating the grad 
crossing: 1) The remodeling design was 
based more on bus needs than_ trolley 
needs, for buses have been rapidly gain 
ing dominance of the short-haul passenger 
traffic field, and the company may some 
day eliminate the trolley service alto 
gether. 2) As the bus ramp had to end at 


Model of Philadelphia Suburban Transpor- 
tation Co.’s remodeled terminal shows tear- 
drop shaped ramp backed up against (the 
station proper. Both trolleys and buses ente 
in the left foreground, discharge passenge' 
on the near side of the ramp, then move 
around to the other side, pick upa new 
load of passengers on the down-grade. 
streamlined roof in the ramp’s middle cov 
a restaurant, bar, bus platforms and waiting 
room. Atop the roof is dispatcher’s g!a°%s 
enclosed box. Trolley platforms are on 
sides of the ramp: that on the near sid 
hidden by a row of display cases that k 
like store fronts. Unpretentious entrance ' 
the terminal is at the right hand end 
those cases. Gabled structure sticking p 
from back of terminal is unremodeled se‘ 
floor off.ces of P.S.T.C. 


n 


lan 
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on 
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4 et level, the only way to eliminate the 
tr ley crossing was to dig a half-mile, 
)» :-million dollar subway—an_ expense 
ter than the entire remodeling cost. 
‘chind the ramp, on the widest part of 
the property, is the station proper, which 
ses the ticket office, stores, and conces- 
ious on the first floor, the company of 
fices on the second. As the ramp rises over 
, part of the station roof, the problem of 
insulating the theater and stores from the 
rumble of cars demanded careful study. 
Expedient make a construction 
ont between the street-to-ticket-office 
concourse and the theater (see plan) —the 


was to 


foundation had previously been seismo- 
vraphed, found non-sound bearing. 


Display. Although Architects Simon & 
Simon satisfied the basic condition of the 
plan that a maximum of space be devoted 
to stores and advertising, by so doing they 
destroyed the possibility of creating a 
terminal that best advertise the 
services of the transportation company. 
Display cases back of the trolley unload- 
ing platform give the street facade the ap- 


would 


pearance of a row of store fronts rather 
than of a terminal. Not Simon & Simon's 
fault, however, are the billboards that top 
the main building and bus island. 

Inside the terminal, displays are more 
in harmony with the building’s function. 
Flanking the concourse, they create the 
appearance of an arcade, do not detract 
from P.S.T.C.’s own display—a large wall 
map showing the territory served. 


Finances. Total cost of remodeling was al- 
most as much as the cost of the land and 
original building together: $485,569 com- 
pared to $540,000. Thus, the total invest- 
ment amounts to slightly over $1 million. 
To finance the remodeling, the P.S.T.C. 
horrowed a round $450,000 at 6 per cent, 
is amortizing the principal at a minimum 
of $4,000 a month. 

Before the 


earned a 


terminal was remodeled it 
income of $19,800, and, 


gross 








< 


C. V. D. Hubbard Photos 


, Was just 
about holding its own. For 1938, after the 
remodeling, the gross income amounted to 


with an operating cost of $19,638 


over $100,000, even though the restaurant 
space Was unoccupied. Income sources: 


Rentals in ere .. B 92.025 
Sale of power, retail 5.252 
Travel Bureau, Greyhound, ete 3.193 
Total $100,470 


Of this gross income maintenance, de- 
preciation, taxes and other 1938 operating 
consumed $67,822, leaving $32,648 
net. As $80,000 of the $450,000 loan has 
been repaid, the company equity in the 
million dollar 
$655,569. The net return is 4.98 per cent 
of that amount. For the present, however, 


costs 


investment amounts to 


the company will have to pay it all out in 
amortizing the balance of the loan. It will 
be some time in the 1940’s before the full 
reward of the remodeling venture is 
reaped, 

Although built for the present, P.S.T.C.’s 
terminal is well prepared for the future. 
The ramp space will take care of the next 
twenty years of traffic expansion, and 
there is lots of room under the ramp for 
more stores should demand increase. 
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MAIN CONCOURSE 


Tunnels under the enveloping ramp tie the 
different sections of the station together 
Even the concourse leading from the street 
back to the ticket office is under the ramp, 
and in effect a tunnel (see section below) 
Main concourse leads to another trolley ter- 
minal next door that takes travelers to the 
city’s center. Wall map in the picture above 
shows routes of P.S.T.C. trolleys and buses. 
Center picture reveals dominant position of 
signal tower, top picture; the street facade 
with main entrance to the left. 



































141 































































USONIA COMES TO ARDMORE 


when Frank Lloyd Wright invents a four-family house 


with kitchens as control rooms, floors as radiators. 


Bivins time Architect Frank Lloyd 

Vright pushes his pencil into a new field 
of desien, he makes news. In 1908 it was 
his Chieaso Unity Temple: in 1920 — his 
Lnperial Hotel in Tokvo: between 1898 
and 1938 each of his one-family residences 
from Chen \ House to “Fallinewater” was 
news: three months ago his S. C. Johnson 
and Co. office building was publicized 
coast to coast. 

Today, Architect Frank Llovd Wright 
is again making news—this time in the 
multiple housing field. Thus, last) week 
in’ Ardmore, Pa., 


four-family house embodying more new 


Was opened a unique 


design and construction ideas than have 
come to light in a deeade of apartment 
building. And, to the interest) of his 

ual band of scoffers, Wricht’s latest 
project starts out as a financial success— 
all apartments are rented at 855 per 
month, and more families are awaiting the 
completion of duplicate buildings by the 


sponsoring Tod Company ° 


Space. Called Suntop Homes, this project 
features little that is traditional. In the 
first place, plan of the building cuts a 
four-leaf clover pattern subdivided by 


cross-shaped party walls. Each 90° wedge 





harbors a novel arrangement of six rooms, 
storage space and a carport. 

On the ground floor is a one-car garage 
without doors (a carport in the Wrieht 
parlance), and behind it, a long narrow 
storeroom without windows. Only other 
room on this level is a good-sized living 
room, two walls of which are made up 
largely of glass doors, movable glass win- 
dows and fixed glass plates. Equivalent in 
area to that of 20 average windows, this 
glass is shielded from = sky-glare by an 
overhanging balcony. Heieht of the living 
room is 13 ft. except in the interior, fire 
place corner where protection of a mez 
zanine floor reduces it to 61, ft. 

Situated midway between the ground 
floor and the roof deck, this mezzanine 
provides space for three rooms and a 
bath, most important of which is a large 
combination kitchen and dining room. In 
the conventional house or apartment, the 
kitchen usually occupies the least desir- 
able space, but in Suntop Homes it is the 
control room, the focal point of the de- 
sign, and is therefore given a more favor- 
able location. About half of it juts out 
“us a balcony into the living room. While 
in the kitchen the housewife may watch 
children at play in the living room, may 














plicated design. 






A four-leaf clover, 


speak through a tube with those 
ring the door bell (either refusing ad; 
sion or releasing the door latch from 
kitchen), and she may enjoy the gard. y 
view through the spacious living room 
windows. 

But there are still other control featy:os 
of the kitchen. Part of the room exten. 
above the roof deck, and through a t; 
som the housewife may watch the ej! 
dren at play on this deck. Their bathing 
and eating may likewise be supervised 
from this room. Also on the mezzanine 
floor is a small master bedroom one \ all 
of which is of glass and opens upon a 
large sleeping deck. Adjacent to it is a 
small boudoir which, due to its interior 
location is lighted and ventilated by a 
clerestory (scrics of transoms) similar to 
that of the kitchen. 

On the roof of each clover leaf unit is 
a small penthouse containing two addi 
tional rooms, a stair well and a 5 fet. 
square shaft ventilating the bathroom 
helow. Balance of the roof is finished with 
a wearing surface permitting its use for 
recreation, clothes drying and gardening 
It is shielded from the street by a 5 ft. 
parapet and, part of it, from the view 
of neighbors by an 11 ft. extension of the 
party walls. 


Pianes. Surface treatment in  Suntop 
Homes, like its unique room arrangement, 
follows closely the principles of “Organic 
Architecture” originated by Mr. Wright 
and typified by his terse precepts: “Five 
lines where three are enough is stupidity; 
nine pounds where three are sufficient is 








Architect Wright's floor plan places emph 
on the mezzanine kitchen. Living room is large, bedrooms 
smali—the smailest intended for use with built-in double deck b¢ 
Section and preliminary plot plan (right) shed light on the c 





hc ity.” Aside from the large area of liv- 
oom glass, only two materials are 
from the street—vertical panels of 
red brick and 


common eypress. The facade’s only orna- 


horizontal parapets of 


mentation comes from the materials them- 
selves, the cantilevered terraces and the 
shadows they cast. 

Inside the same simplicity of design is 
apparent. Brick of the 16 in. party wall 
is left in its natural state. Partitions are 
covered with waxed plywood, and no at- 
tempt is made to disguise the wood ceil- 
ing-floors. In the latter is Suntop Homes’ 
major departure from traditional con- 
struction; it is built of 3 in. pine planks 
splined together and nailed solidly (40 
penny nails) to 3 x 8 in. wall plates. Un- 
aided by cross beams, this planking spans 
all rooms, is even cantilevered to support 
the unit’s roof and sleeping decks. 


Air. In keeping with the modern design of 
Suntop Homes, is its modern radiant heat- 
ing system. Generated in a small base- 
ment furnace room, steam is circulated 
through 175 ft. of coils laid in the con- 
crete floor of the living room, carport, 
and store room (see photograph below). 
While the heating of the open carport is 
of questionable benefit, the system as a 
whole claims many advantages. Warmest 
part of the living room is around the oc- 
cupant’s ankles where it is most needed. 
\ll the hot air required for heating the 
rest of the house rises from the living 
room—its circulation controlled by kitchen 
exhaust fans and by opening and closing 
the bathroom ventilator shaft and bed- 
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room transoms. Thus, despite the obvious 
neglect for the usual cross ventilation 
requisite, all the air in each dwelling unit 
may he kept in motion. (In a house of 
customary fenestration the air near the 
ceiling is usually stagnant.) 

While the project’ sponsors are con- 
vinced of most of the advantages of this 
new heating system, they are not as firmly 
convinced as its designer. To wit: they 
have made provision for the possible in- 
stallation of a radiator or two on the 
mezzanine floor. 


Client. In the face of so many untried de 
sign innovations, there naturally arises the 
question of who would dare finance and 
build such a project. The answer is 58 
vear-old Otto Tod Mallery, president of 
the Tod Company. A. self-styled econo 
mist-capitalist-citizen, Mr. Mallery is an 
advanced student of business cycles and 
proponent of public works planning and, 
as such, has served for short periods under 
all the Presidents since Wilson. While 
Roosevelt Il’s original public works policy 
(1932-35) was exactly what Mr. Mallery 
had been preaching for years, in 1935 he 
decided that no matter what Government 
might do, full business recovery was not 
probable without large scale private in 
vestment in durable goods. After consider 
ing various industries as possible avenues 
to such investment, he selected Building. 
Reason: he considered it “the most back 
ward industry a jumble of anarchy 
and convention” and therefore believed 
that Building offered the most room for 
technological improvements. 


CONSTRUCTION OUTLINE 


FOUNDATION: Wallis—crushed stone topped 
with 18 in. of poured concrete. 
STRUCTURE: Walls—12 in. brick. Party 
walls—16 in. hollow brick. Interior partitions 
—5g in. plywood screen partitions. Floor con- 
struction—(ground) concrete, integral color: 
remainder—L. L. yellow pine planking which 
forms both structural and finished floor and 
ceiling. 

ROOF: Penthouse—Celotex and 5-ply Celo- 
tex built-up roofing; deck, same with '2-in. 
Celotex Traffic Top, Celotex Corp. 

SHEET METAL WORK: Flashing—lead 
coated copper. Downspouts—3 in. copper bear- 
ing steel built into walls. 

WINDOWS: Sash—cypress. Glass—!', in. pol- 
ished plate, Pittsburgh Plate Glass Co. 
FLOOR COVERINGS: Living room—colored 
concrete, wax. Kitchen and bathrooms— 
linoleum. 

WOODWORK: Cabinets—fir plywood. Ex- 
terior doors—cypress. 

HARDWARE: Interior—black iron. Exterior 
—galvanized hinges. 

ELECTRICAL INSTALLATION: Wiring sys- 
tem—conduit, lead covered wiring in concrete 
slabs. Lighting—indirect. 

KITCHEN EQUIPMENT: Range—gas. Sink 
and laundry tray—Standard Sanitary Mfg. 
Co. Cabinet—fir plywood, built-in. 
BATHROOM EQUIPMENT: All fixtures by 
Standard Sanitary Mfg. Co. 

PLUMBING: Pipes—Standard Sanitary Mfg. 
Co. 

HEATING: Coal-fired steam radiant heating 
system. Boiler—Kewanee Boiler Corp. Auto- 
matic stoker—Schwitzer-Cummins Co. 





Mr. Mallerv then set o in search of 


an investment vehicle in the building in 


dustry one that he could trust with J 
own as well as other people's Mone on 
that would he nu hedge against nflat 


For four years he explored every ne 
building material and method that cam 
to his attention—vetoed them all. Finalls 
he bumped into Frank Llovd Wright, 
studied the latest public ation of his work, 
actually visited his most recent projects 
All this convinced him that Mr. Wright 
was an inventor as well as an architect 
and in early 1988 he commissioned him 
to invent something to fit tl Ardmore 
property owned in the name of his Tod 
Company. 

Six weeks later Architect Wright) pro 
duced his invention—Suntop Homes—and 
Chent Mallery submitted it to Ardmore 


nelehbors for their consideration and an 


proval. But instead of approval he vot 
comments such as these: “We don’t want 
to know anything about it... . Tt is an 


~.. We don’t want anys 


experiment on our street.” And, although 


apartment house. 


chairman of the neighbor’s committee has 
since given his full approval, construction 
of Suntop Homes was delayed for a year 

Meanwhile, Mallery asked his friends to 
put small sums into the Tod Company 
with the understanding that, if it proved 
successful, they would be given rights to 
subscribe more substantial sums. As a re 
sult, the Tod Company today has eleven 
stockholders, representatives of Boston, 
New York and Philadelphia. At the sug 
gestion of one of these men, Architect 
Wright built a model of his invention 
(see photographs, page 142) sent it to the 
Ardmore Superintendent of Buildings and 
the Township Board of Commissioners 
An open-minded group of officials, they 
thoroughly studied the design, finally ap 


proved its construction. 


Doilars. On May 1, a steam shovel scooped 
out the small basements for the first unit 
of Suntop Homes, and construction was 
under way. Last week it was com 
pleted and, to the 


bors whose opposition turned lo approval 


surprise of its neigh 


(Continued on page sf) 
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BUILDING’S CHARTS AND TABLES point to increasing activity. 
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| | 
LATEST PRECED. CORRES. CUMULATIVE LATEST PRECED. CORRES. 
MONTA* MONTH MO. 1938 1939 1938 MONTH* MONTH MONTH-198 
PERMIiS—residential (000,000) 4 $116.3ma $84.3 $62.8 $453.4 $311.4 INSURANCE CO.—real estate held (000,000)1° .. $1,738.0 mr $1,740.0 $1,773.0 
non-residential 45.6 40.4 29.3 230.8 212.7 
alterations 31.0 31.2 26.5 140.4 132.5 COSTS—wholesale materials (% of 1926)32 89.5 ju 89.5 89.7 
total | tases Reena ; Wad 155.9 118.7 824.6 656.6 housing—labor (% of 1936)22 111.5 ma Wg W413 
materials ; 102.7 102.9 104.8 
CONTRACTS—residential (000,000). .$133.8ma $144.4 $83.2 $532.6 $313.4 total 105.6 105.9 106.9 
non-residential 76.7 94.6 77.8 423.7 351.9 
engineering ” 97.9 121.6 122.2 454.7 378.0 RENTS—new leases (% of 1923)23.................. 86.0 ju 86.2 86.7 
total mV Geto acemdaes 308.4 330.0 283.2 1,411.0 1,043.3 
FORECLOSURES—non-farm (% of 1934)14 54.9 ma 48.3 57.0 
; ° is 
DWELLING UNITS—total (000)3.......... 31.lma 23.7 16.8 126.0 87.5 Rees Th 166.0 “mlm 
INTEREST RATES—N.Y.C. mortgages (%)16..... 4.48 ju 4.59 4.68 
FHA—mortgage selections (000,000)4....... $101.5ju $109.4 $97.2 $602.0 $455.2 
mortgage acceptances (000,000)5... 82.3 73.7 76.3 367.8 277.5 BOND PRICES oh abate UP 3 . 
— 25.0 326.0 $307.0 
rental housing m't'g's " &.......... 3.0 72 62 37.2 ~«21.0 on — wee ee $ 
izati | ieddiuevus . l. . 105.4 Ba 
SER eee _ ae ee ae ~ STOCK PRICES—bidg. materials (% of 1926)28.... 88.8 ju 84.7 73.4 
MORTGAGES— WAGE RATES—common bidg. labor (per hr.)19 $0.683 ap $0.680 $0.677 
bidg. & loan assns. (000,000)8.......... $109.7ma $94.9 $431.8 skilled bldg. labor (per hr.)... 1.44 1.44 1.40 
insyrance cos. —— oe 29.9 26.8 127.1 
banks & trust cos. Pe ie cena eee 85.4 73.3 359.2 . 
M T—blidg. 9 t 20... d . 1.0 
sesiual endanes the. as 12.2 10.1 46.7 EMPLOYMENT—bidg. unions (% of total)20...... 71.0 ap 68.0 a 
individuals age 59.5 55.7 263.7 
T OF LIVING—(% of 1923)22................... Jj . 7 
other mortgagees - 52.8 43.6 208.8 oS (% © meanhan ons ” 
” 49. d . 
total 349.5 304.4 1,437.3 PAYROLLS—factory (% of 1923-25)22 85.0 ap 86.9 74.6 
MARRIAGES—38 cities (000)? 28.7ma 22. | 26.4 100.3 109.6 PRODUCTION—industrial (% of 1923-25)23 94.0 ma 95.0 77.0 
FOOTNOTES *Designation of latest month: mr—March, ap—April, ma—May, ju—June. 
1—Va f building permits in some commu 500 counties (48 States); source, FHLBRB 16—Average interest rate on all recorded New Yo k y 
t I S. Department of Labor Number of Marriage recorded in 3&8 largest Ss mortgages of $10,000 or more; source, N. Y. Mo ¢ 
Valuation of contract awarded in States; source, cities; source, ARCHITECTURAL FORUM Conference 
F. WwW. D ‘ via U. S. Dept. of Comn 10--Total real estate holdings by member companies of the 17 Average price of 200 hotel. office building and tl 
Number of dwe ng unjts covered by permits. See foot Assn. of Life Ins. President bonds; source, Amott-Baker & Co 
note N 11—-Composite index of wholesale building material prices; 18——Average price of twelve building material manufact 
H é n vaue selected for FHA appraisal under source, U. 8S. Department of Labor stocks; source, Standard Statistics Co 
T Il, Section 203; source, FHA National averages based on six-room house of 24,000 cu 19-——Source, Engineering News-Record 
H teages accepted for insurance under Title II, ft. unfinished; source, FHLBB 20--Trade Union members employed; source, American 
Section 203; source, FHA 13-—Rates at which new rental contracts are made; source eration of Labor 
Large seale rental housing mortgages becoming premium National Industrial Conference Board 21——Covers clothing, food, fuel and light, housing and 
paying under Title II, Section 207; source "HA 14-- Foreclosures in some 1,500 non-farm communities dries; source, NICK 
Property improvement loans insured under Title IT; source, FHLBB 2 Source. US. Dept. of Labor 
irce, FHA 15—-Foreclosures in metropolitan communities with popula 23-—Combined unadjusted index: source Federal Re ve 
Non-farm mortgage recordings of $20,000 or less based on tion in exeess of 100,000; source, FHLBEB Board 
144 THE ae O@utrecrtweaas FOR U™ 





